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PHYSIOLOGY^ 

It is natural for us to attempt to reduce physio- 
logical activities to a cellular basis. The cells of 
which we are composed are in a very real sense 
vital units. Some of them continue to survive many 
hoars after death* and, while we live, many of them 
are continually dying. But we ought not be disap- 
pointid if examination under very high powers of the 
microscope fails to reveal any definite fitmctaral 
groundwork in the cytoplasm. That it is not homo- 
geneous, as it often appears to be, does not require 
proof, for chemical and physical homogeneity would 
be inconsistent with physiological activity. We must 
have some faith in things unseen ; we must extend our 
conceptions to include the morphology of the ultra- 
microscopic and invisible; otherwise we fail- 

Like a great factory, the cytoplasm must be spa- 
cially organized for the separation and integration of 
chemical reactions. Industries are coordinated 
through trade; the cells by the blood stream. But 
the cell is many times more efficient than any fac- 
tory. Within its small compass it rapidly brings 
about chemical changes which are only possible out- 
side tlw body at high temperatuie and with tlie aid 
of much complicated machinery. It is marvelously 
wall regulated and works with wonderful harmony. 
The analogy is, of course, hopelessly inadequate, but 
it is nevertheless useful for our purpose. As in a 
factory, certain areas of the cjioplasin are set apart 
to perform specific duties. I have in mind, for ex- 
cunple, the contractile portion of the muscle cell and 
the secretory polo of the gland cell, The most re- 
cently recognized area and the one about which we 
know the least appears in many cases to be of fluid 
nature. It has been called the Golgi apparatus after 
its diseoverer, but the term ‘‘apparatus” is unfortu- 
nate because it suggests a mechanism of a rather in- 
animate type. With the dawn of an era of experi- 
mentation in technique, much attention is Miug paid 
to this portion of the cytoplasm. Already litera- 
t^e has become so unwieldy that to save valualfie 
tithe we gladly avail ourselves of carefully con- 
stated reviews, like those of Dueiih<u*g, Cajal god 
BihPPCHhciraar^ to determine what t or ^a 

'1 Eighth Sarwy Lecture delivered at the Aeademy of 
lllfiicitie, Hwf Yoifk, March BJ, 
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been done. It is indeed a striking commentary upon 
the domination and apparent self-sufBciency of clasfii- 
cal methods of cytologicnl analysis that this cyto- 
plasmic constituent^ which frequently occapies an 
area as large as the nucleus, should have remained 
almost unnoticed for so long. 

(1) Morphology : As n result of the discovery that 
the apparatus is argentophile after certain fixatives 
(Golgi) and that it may l>e blackened by prolonged 
treatment with 2 per cent, oamic acid (Kopach), many 
facts have come to us regarding its shape. In the 
somatic cells of mammals and the majority of verte- 
brates it is usually encountered in the form of a 
more or less dense network consisting of anastomos- 
ing strands of uneven girth but of smooth outlines. 
It may be closely drawn together into a rather com- 
pact mass, or dispersed throughout the cytoplasm in 
isolated fragments, as is often the case in nerve cells, 
it is never of exactly the same morphology even in 
neighboring colls of the same kind, which indicates 
great ability and has given rise to the belief that it 
may be changing in shai)c from njoment to moment. 

In attempting to understand changes in form, we 
have to be on our guard, bccau.se slight variations in 
technique nmy result in networks which are either 
unusually robust or else thin and anemic looking or 
in the complete disintegration of the apparatus into 
droplets of irregular size. But well -controlled prep- 
arations do show conclusively that the shape of the 
apparatus is in a general way typical of different cell 
types. For instance, its appearance is quite charac- 
teristic in acinus cells of the pancreas and polymor- 
phonuclear leucocytes — in the one it is a large net- 
work of coarse meshes located between the nucleus 
and the lumen, in the other it is a small rather dense 
mass to be found in the cytoplasm in the concavity 
of the nucleus. Furthermore, if glands like the sub- 
moxillary and thyroid are examined in severol dif- 
ferent groui)s of animals the same general style of 
Golgi ni>pnratuH is repeatedly met with. In other 
words, variations in its morphology ai'e probably very 
closely related to variations in cellular organization 
and function. 

In the lower metazoa the information at hand ap- 
pears to sliow that generally speaking the Golgi ap- 
paratus is rather prone to occur in disconnected 
fragments, instead of in the form of complicated net- 
works, Particularly is this true in stages of oogene- 
sis and ^ennatogoncsis. Isolated masses are also to 
be detected in the protozoa. To this circumstance is 
due the practi<'e of some authors in speaking of Golgi 
“bodies.” The word “body” unavoidably carries the 
impression of distinctive form and to some extent of 
solidity as contrasted with relative fluidity. 

(2) Occurrmce: Material resembling the typical 
Golgi apparatus, as it was first described in the nerve 


cells of mammals, is of very wide occurrence. If we 
search through the cells of the human body we find 
it present in each and every one except in those which 
are dead and dying, like non-nucleated red blood cells 
and desquamating epidermal cells. Not only does a 
Golgi apparatus occur in all embryonic cells, but with 
growth and differeutiation, it undergoes a definite se- 
quence of changes, suggesting, as pointed out by 
Bensley, that we have to do with a material which 
behaves as ft unit in the developmental cycle. In the 
phylogenetic series we are confronted by a similar 
condition of affairs. It is safe to say that a Golgi 
apparatus or its representative has been seen in all 
vertebrates which have been properly examined, also 
in many invertebrates, and in plants (Laburu and 
otliers.) In eatablishiiig homologies, however, it is 
neeeB.sary to keep before us the fact that we are actu- 
ally dealing with mixtures of unknown substances 
which vary in density as compared with the ground 
sub.stanco, so that as yet we are only permitted to 
outline the probable distribution of the Golgi appa- 
ratus, with due qualifications and in the most tenta- 
tive way. Borderline cases are perplexing because 
the properties of the material unquestionably vary 
progressively in the life history of specialized cells 
so that it is difficult to say when we are dealing with 
a true Golgi apparatus or with substances which may 
be in part its products — an uncertainty which is also 
encountered in dealing with mitochondria. With our 
present tcchni(iue we may just skim the surface and 
recognize a few of its most general attributes. When, 
after further experimentation, we are able to examine 
it more closely, with really refined methods, it is quite 
Xiossiblo that we shall find distinctive variations in 
cells of different categories. As in other biological 
problems, so also here a close study of morphology 
and beliavior must precede chemical and physiologicftl 
analysis. 

In our analogy of the factory, it is like the discov- 
ery of the existence in all manufacturing plants the 
world over of rather pretentious buildings, character- 
ized by certain distinctive architectural features and 
built of materials almost wholly unknown to us. 

(3) Size: Some cells are evidently fitted to per^ 
form their duties with a large Golgi apparatus (gland 
cells) and others with a relatively small one (muscle 
cells). We know also that the Golgi apparatus is 
usually well developed in the active stages of cyto- 
morphosis, that it becomes gradually smaller as the 
cell ages (except in plants) until it finally disap- 
pears with senility and death. There is also satis- 
factory evidence to the effect that this peculiar cyto- 
plasmic area becomes enlarged in certain pathological 
conditions, For instance, Tetlo discovered a msurked 
degree of hypertrophy in tumors of the mammary 
gland and his results are in harmony with an inorsnse 
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in tbe sine of the apparatas which Da Fano subae* 
quontly noticed in the mammary during preg- 
nancy and lactation. Other instances might be cited^ 
but we shall do well to err if anything upon the side 
of conservatism in recor^ng experimental changes 
and to accept only alterations which are very pro- 
nouncedi because slight variations in sixe occasionally 
occur spontaneously without apparent rhyme or rea- 
son. Some of them may be due to slips in technique 
or to the influence of changes in light or temperature 
upon the silver reaction or the blackening with os- 
mium, For the present an accurate quantitative de- 
termination of the Golgi apparatus is beset with 
almost insurmountable difllculties. Nobody his yet 
attempted to establisli a definite Oolgi apparatas — 
cytoplasmic ratio on the basis of relative volumes. 
We cannot even say, with confidence, whether the ma- 
terial is present in relatively larger amounts in pro- 
tozoa or in man. 

Passing now to a consideration of the actual mech- 
anism of changes in size we at once plead complete 
ignorance. There has, liowever, been no dearth of 
speculation. On cell division the networks are 
broken up into smaller masses (resembling perhaps 
the Golgi “bodies” of lower forms) which are dis- 
tributed approximately equally to the two daughter 
cells, in which the networks arc again reconstituted. 
Sometimes this process is characterized by great regu- 
larity ; at other times it has the appearance of being 
rather haphazard. Attempts have not been wanting 
to bring tlie so-called “Golgi bodies” into line with 
other cytoplasmic components, especially the plastids 
of plants, which are, at least in some eases,, self-per- 
petuating and multiply by direct division without 
loss of their individuality. Gatenby in particular 
has come out squarely with the declaration that “both 
mitochondria and Golgi bodies ate able to assimilate, 
grow and divide in the cytoplasm somewhat as a pro- 
tist assimilates, grows and divides in a watery me- 
dium.” By this he does not intend to imply that they 
are symbiotic organisms. He wishes only to indicate 
that they possess a marked d^ee of independenoe. 
He is not alone in this contention, but the idea of the 
individuality of diemical substances, expressed in re- 
lation to the Golgi apparatus, in a system which is 
itself a coordinate whole, does not make a strong ap- 
peal to those of us who have been chiefly occupied 
with the somatic cells of vertebrates in which the 
networks frequently attain to a high degree of com- 
plexity and in which tiwy Often undergo hypertrophy 
vrithofit preliminary fragmentation into small ag- 
gregates. Under these ctreumstaneea, growth by some 
process of accretion seems more likely to prevail. 

(4) Pceitiem : Another point of mtorest> and we 
of immediate practical importance, is that the 
OPpe^tus appeata to move jflmut in the cyto- 


plasm in a remarkable and orderly manner. lu cells 
of fixed secretory polarity, like the acinus cells of tho 
pancreas, which have already been mentioned, and 
the colls of the salivary glands, it is always placed 
between the nucleus and the discharging pole. In 
the thyroid, on the other hand, 1 have found that, at 
least in the adult guinea pig, it normally migrates 
from one end of the cell to the other. That is to say^ 
from its usual position between the mtoleos and the 
lumen it may approach the lumen or flow around the 
nucleus to the opposite end of the cell adjacent to 
the peripheral vascular network. This reversal may 
take place in entire follicles or within single cells. 
There seems to be a kind of ebb md flow. In order 
to view this phenomenon in true perspective, we 
may recall that the position of the Golgi apparatus 
is subicct to great variation in the cells of the choroid 
plexus, studied by Biondi, and that a somewhat sim- 
ilar but progressive change in its position has been 
noteni by Golgi in mucus-secreting intestinal epithelial 
cells. 

Since we have reason to believe that the thyroid 
dzffers from other glands like the pancreas in being 
able, under conditions which are but little known, to 
pour its secretion directly into the peripheral vas- 
cular network, 1 made the suggestion, in January of 
last year (1922), that we have in these migrations a 
real indicator of physiologic reversals in polarity. 
If this theory is confirmed experimentally, prepara- 
tions of this type revealing the position of the Golgi 
apparatas will aflord accurate information regarding 
the direction of secretion at the time the tissues are 
taken. In this way it may well be possible to effect 
a close correlation between the actual discharge of 
thyroid secretion and the response by tlie organism 
to its action. 1 also suggested tlmt an examination 
of the Golgi apparatus in the parathyroids and the 
hypophysis, in both of which intracellular secretion 
antecedents remain to be discovered, might yield clues 
regarding the direction of discharge, but prepara- 
tions were made of these tissues from adult guinea 
pigs without my being able to discover any definite 
orientation ou the part of the apparatus. 

But the probability of success with the thyroid 
ia clearly indicated by Masson’s paper on the posi- 
tiltok of the oentrosomes in malignant thyroid tumors 
published last June (1922). It has been abundantly 
shown that the oentrosomes are often closely related 
in a topographic sense to tbe Golgi apparatus. Like 
the Golgi apparatus they usually occur in thyroid 
cells between the nuclei and the lumem But in tumor 
o41$ Masson found them to migrate in the direction 
of the peripheral blood vessels. In one of his illus- 
trations it may be seen that, though most of them are 
in the usual position, a few are reversed. In anothqf^ 
Ml ore reversed and the colloid has disappeared from 
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the luTn«n and has ao«umnlated about the peripheral 
blood vessels. The follicles seem to have been tamed 
completely inside out in respect to the direction of 
secretion. Successful preparations of the Golg^i ap- 
paratus 'would probably have revealed the same phe- 
nomenon. 

Last April, Courrier and Reiss published a short 
note dealing with the position of the Golgi apparatus 
in the parathyroids of new-born kittens. With the 
• apparatus as an indicator, they claim to have estab- 
lished the existence of a definite secretory polarity 
and the presence of a network of capillaries of two 
types. They believe that at this stage the colls are 
arranged in cylindrical columns, the surfaces of which 
are bathed by nutritive capillaries and the central 
areas drained by others of excretory nature, and that 
the position of the Golgi apparatus between the nu- 
elcfus and the central capillary indicates the existence 
of a definite functional polarity. The authors point 
out that this discovery of polarity opens up a some- 
what new conception of endocrine cells, it having been 
customary thus far to deny the presence of definite 
secretory polarity in all of them except the thyroid. 
They call attention, for example, to Van der Stricht's 
claim that the lutein cells may secrete from any point 
of their surface — i.e., that they are apolar — and to 
the fact that Colson is of the same opinion in respect 
to the cortical cells of the suprarenals. Now the 
possibility is raised that other cells, in addition to 
those of the parathyroids, may be definitely polar- 
ked. This information supplied by Courrier and 
Reiss, if confirmed, may be useful in helping us to 
find true secretion antecedents in the parathyroids. 
When we know the jwle of the cell from which the 
secretion is discliargod, we shall at least know where 
the antecedents are likely to be most concentrated. 

In a second paper published in June, Reiss made a 
study of the i)osition of the Golgi apparatus in the 
secretory cells of the anterior lobe of the cat*s hypo- 
physis. What he found is indeed most striking. As 
a preliminary to the dismssion he remarks that, from 
ths work of Stewart and others, it seems likely that 
the three types of cells with which we have to deal 
are closely related. From being chromophobe, they 
become basophilc and then acidophile. In the first 
named, the apparatus is, according to Reiss, without 
special orientation which corresponds Tiieely with the 
view that these cells are re.sting. In the baafjphile 
cells it is invariably found between the nucleus and 
the periphery of the cluster, and finally in the acido- 
phites it 13 located between the nucleus and the cen- 
tral area, Reiss claims to have observed all transi- 
tional stages in this sequence. His interpretation is 
that we have a mechanism by which the cells ate able 
in one stage to pour a secretion toward the periphery 
and then to turn about face and discharge a aaeond 


and diffareat proddet into the center of the cluster. 
It is questionable whether these suggested oscilla- 
tions in seGTetory polarity could have been detected 
without the clue offered by the migration of a oou- 
spicuous structare like the Golgi apparatus. We 
naturally await confirmation of Reiss's work with 
some eagerness. 

A significant observation to be emphasised is that 
reversal in the jiosition of the Golgi apparatus may 
also be induced experimentally in tissues in which it 
does not occur normally. D'Agata discovered a 
change in position in epithelial cells of the newt's 
stomach following scarification, and Basile found that 
it could be reversed in the cells of the straight and 
'Convoluted tubules in one kidney through the extirpa- 
tion of the other. From its normal position between 
the nucleus and the lumen it migrates to the opposite 
pole facing the poxipheral blood-vessels. Unhappily, 
these observations have not been confirmed, but the 
illustrations presented by Basile are so clear and con- 
vincing tliat it is difficult to imagine how he could 
have gone astray. But we must not be premature 
and hasten to the conclusion that the purpose of the 
Golgi apparatus is to elaborate secretion, because we 
find it to be equally highly developed in nerve cells 
and in others in which secretory activities are not 
pronounced. Neither can we say that in gland cells 
it is wholly unrelated to the formation of secretion, 
since bo marvelous an integrating and unifying prin- 
ciple is manifest in all vital processes. We have to 
steer a middle course. What the observations which 
I have related do show is that we are now able to 
follow significant changes in the position of ah im- 
portant and hitherto unrecognised cytoplasmic area. 
From the technical point of view we are on firmer 
ground than in the study of variations in the shape 
and size of the Golgi apparatus, inasmuch as it is 
altogether unlikely that any error in manipulation 
would constantly bring about so definite a ahiftiiig in 
the relative position of parts of the cytoplasm. 

To return again for a moment to our confessedly 
inadequate analogy of factory organization, it is as 
if the above-mentioned large and unknown buildings, 
presumably containing machinery vita) to the indus- 
try, were found to be capable of undergoing periodic 
migrations to the other end of the lot. 

(5) Constitution: Thus far stress has been placed 
upon objective findings which ore subject to verifier* 
iion. Unfortunately, any logical and oomprehensive 
interpretation which will fit all the facts is a thou- 
sandfold more difficult We are not even justified at 
this time in hazarding specuiatians as to what is 
going on within this newly disopvered region of the 
cell, although several mvestigators have not shown 
any r^oetanoe to express their views on the sofa jest 
It has riready been mtiniAted that while our metltods 
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are so crude we can not exclude the possibility that 
under the same heading we are grouping a variety of 
formationa. The affinity of the Golgi apparatus for 
silver salts after appropriate fixation has been men- 
tioned and the case with which it may be blackened 
by prolonged immersion in osmic acid. It may occa- 
sionally bo stained with iron hematoxylin and resor- 
cin fuchsin. Either it or one or more of its compo- 
nents are soluble in alcohol, for unless preparations 
are dehydrated very promptly no trace of it remains. 
It has been repeatedly asserted that the Golgi ap- 
paratus is at least partly of lipoidal nature. Ac- 
(xjrding to Gatcnby, it has in this respect much in 
common with mitochondria. Bowen is of the opinion 
that the Golgi bodies observed in insect spermato- 
genesis arc made up of two components, one staining 
darkly and the other lightly — an idea which has been 
elaborated by subsequent investigators, but I see no 
good reason to 8U])po8e that the Golgi apparatus in 
the somatic cells of higher vertebrates is heterogen- 
eous in the same sense. 

The chief obfdncle is that the Golgi apparatus can 
not be clearly seen in living unstained wdla examined 
in approximately isotonic media — to be specific, in 
nioinmalian tis&U(js, because several workers claim to 
have observed Golgi bodies in the living cells of cer- 
tain invertebrates. Nor has it been possible to stain 
the mfltorial with vital dyes, although many have 
been tried. This small branch of cytology has in fact 
advanced about as far os did our knowledge of mito- 
chondria before the introduction of jonus green. At 
that time there were many ‘‘doubting Thomases’* who 
have since been converted. We hope and expect a 
similar development in the case of the Golgi appar- 
atus. But in fairness we are obliged to admit that, 
as revealed to us in fixed preparations upon which 
we must for the moment rely, it is an artefact in the 
sense that it conveys an impression which does not 
fully or accurately represent the condition of affairs 
in the living cell. We suspect that the dense black 
outlines give rise to a false idea of relative solidity 
for the reason that when cells are carefully crushed 
under the microscope it may be seen that the mito- 
chondria and other granules have freedom of motion 
and that they are not impeded by the presence of a 
semi-rigid network in the area wliich we know to be 
occupied by the Golgi apparatus. I have found, 
moreover, in the thyroid that it is by no means a 
simple matter to displace the Golgi apjmratus by 
eetttrifttgation, from which it is safe to deduce that 
it is, in the tissue examined, of about the same spa- 
eifle gravity as the remainder of the cytoplasm. 

.(6) MBactiona to injury: It was soon shown by 
Gajal and other investigators that the Qolgi appa- 
Mbs ia vary sensitive to aatolytic influences. In 
lemm ^Is removed ^he body it loa6% within a 


very few minutes, its diatinotive net-like form and 
breaks up into a very fine dust^Iike deposit. The 
sequence of alterations following expeiimental in- 
jury to nerve cells has been the subject of several 
papers first by Marcora and later by Cajal and Pen- 
field. As a result, the apparatus becomes dispersed 
into the peripheral cytoplasm and finally disappears 
completely. In phosphorus poisoning I have noted 
a corresponding fragmentation but no peripheral mi- 
gration. It is a singular fact tliat unlike the mito- 
chondria (W. J. M. Beott) the Golgi apparatus takes 
little or no part in the ensuing fatty degeneration. 

The time at my disposal forbids reference to 
further work along this line except to moke the gen- 
eral comment that investigators in biology and medi- 
cine have not been slow to grasp the fact that the 
Golgi apparatus offers an entirely now criterion of 
cell injury, the study of which may yield surprising 
results of far-reaching importance. It is to bo re- 
gretted that the problems involved have not always 
been approached in a spirit likely to bring adequate 
returns. In recent years cytology has become a very 
highly specialized science and must l>e treated with 
due respect. Nobody would launch forth upon a 
complicated chemical analysis without adequate train- 
ing in chemistry. Disappointment would follow as 
surely as day follows night. The instances are ex- 
actly parallel. No matter how detailed are the in- 
structions, a technician can not be expected of his 
owm initiative to follow them successfully and to ar- 
range for suitable controls. The investigator him- 
self must buckle right down to work, and prepare 
himself for some disappointments, if he is to reap the 
rew^ard. In a study bo delicate it is even within the 
bounds of po«sibility that trained individuals looking 
eagerly for some .distinctive changes will all uncon- 
sciously be influenced to report some deviation from 
the normal, especially when the normal is not readily 
established, as in the case of human tissues removed 
at operation or at autopsy. It is open to serious 
question whether the study of mitochondria has not 
also suffered grievously from the hastily planned and 
ill-considered observations of investigators who are 
raastei'a in their own flidds and have simply been at- 
tracted by the shimmer of something which is strange 
and new. 

(7) Relation to the »o-called canalicular appa- 
ratus: Before concluding this address, brief mention 
should be made to a kind of evidence which we ap- 
prehend only dimly but wliich seems to shed some 
light upon the nature of the materials which we have 
under consideration. About the time that Golgi an- 
nounced his discovery (1898), Holmgren and other 
workers found a system of dear canals within the 
cytoplasm of a large variety of cells belonging to the 
atom eategoriee in which the preeenee of thia Cholgi 
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apparatus was being reported. They were seen after 
midiy fixatives, but especially triclilorlaetic acid, and 
ejchibited the property of remaining uncolored when 
the rest of the cytoplasm was stained. Their close 
resemblance in form and position to the apparatus 
of Golgi attracted widespread attention, so much so 
that Cajal was led to propose the name of Golgi- 
Holmgren canals to include both formations. This 
action, however^ has not pased unchallenged. Dues- 
betg has reacted strongly against its unqualified ac- 
ceptance. He is of the opinion that the two forma- 
tions are identical in neurons and non-nervous cells 
which possess a localized trophospongiura (canalicu- 
lar system) but that in non-nervous colls with a dif- 
fuse trophospongium spread throughout the cyto- 
plasm they can not be the same because the Golgi ap- 
paratus is restricted to one pole of the nucleus. 

We note also that Penfield has found distinctive 
changes in the morphology and position of the Golgi 
apparatus in nerve cells after section of the posterior 
nerve roots. And, further, that when the same cells 
were bleached and stained with iron hematoxylin he 
was able td observe a system of clear canals in the 
cytoplasm which in no way corresponded with the 
remnants of the Golgi apparatus. He naturally con- 
cluded that the dear canals and the blackened Golgi 
apparatus are two entirely different formations. 
These observations merit very careful consideration. 
A close examination of his figures shows that the 
clear canals which he found are not exactly the same 
as the canalicular apparatus in normal nerve cells. 
The eannls are angular and to some extent suggestive 
of shrinkage spaces ; they are abundant in the periph- 
eral cytoplasm and in some cases appear as if they 
might penetrate into the cell from without; whereas 
in normal colls of the some kind tlie canalicular ap- 
paratus presents rounded contours and is usually 
situated in the intermediate zone of the cell, leaving 
a layer of cytoplasm immediately about the iiucleua 
and just beneath the cell membrane clear. This may 
mean that we are dealing with a canalicular appa- 
ratus distinctively changed by section of tl)« nerve 
roots or that we are confronted by an altogether dif- 
ferent type of tubular system. 

It is, I think, significant that von Bergen discov- 
ered in certain nerve cells shreds of blackened ma- 
teried within clear canals — an observation which has 
led invest igators to infer that the clear canals con- 
tain a fluid which is argentophile, osmophile, soluble 
in alcohol and exhibits all the pnjperties which we 
are accustomed to refer to the Golgi apparatus. 
Though 1 have i>een unable to repeat this observation 
of vou Bergen, I have obtained similar but less strik- 
ing information pointing in the same direction. In 
nem cells the clear canals, like tlte blackened appa- 
ratus, may be diffuse, eocentrie or eircunmaclear in 


position after fixation in formalin, trichlorlaotic acid 
and osinie acid. The same three morphologic types 
are seen after staining with Weigert*6 hmatoxylim 
What appear to be transitions may be detected be- 
tween clear canals and aggregates stainable with re- 
soToin-fuchsin, and also between clear canals and 
osmic acid-blackened masses. In other words, in both 
instances there seems to be a progressive increase of 
the stained material at the expense of the clear canals. 
My preparations suggest positive and negative im- 
pressions of one and the same thing. In the pancreas 
1 have bleached out the blackened networks and find 
in all eases a corresponding system Pf clear canals 
remahuiig, although the size of the cells is altered 
by the repeated hydration and dehydration. But it 
is unsafe to go aa far as to claim that the clear 
canals and the blackened reticula occurring in nil 
cells are visible expressions of the reactivity of one 
and the same cytoplasmic area. 

We know that clear, chromophobe spaces in the 
cytoplasm are not always of the same origin. They 
may represent areas from which the mitochondria 
have been dissolved; instead of being restricted to a 
definite loc^ation they may be experimentally produced 
throughout the cytoplasmic area ; in some eases 
pointed clefts which are apparently tetshnical arte- 
facts may be continuous with a canalicular apparatus 
in its proper location. And these are not the only 
possibilities that complicate the problem. Repeated 
attempts on my part to make clear canals artificially 
in mixtures of gelatin and lecithin, fixed by methods 
designed to reveal the canalicular apparatus, have not 
been particularly fruitful. Preparations made in 
this way and stained with iron hematojcylin contain 
canals and vacuoles of many sizes. By carefnl selec- 
tion, however, it is possible to gather together a series 
of canals which resemble to some degree tlie intra- 
cellular formations which so perplex us, That intra- 
cellular canals nro not always fixation artefacts may 
be concluded fi'om Beasley’s observation that they 
may be seen in living islet cells of the pancreas. But 
the mere act of taking living cells from the body and 
of bringing them under the microscope for study may, 
and probably does, initiate changes in the cytoplasm 
which may be wholly or in part responsible for tbe^ 
appearances in question. 

The same investigator made a parallel study of the 
clear canals in plant and animal cells by improved 
methods of teclinique. Through the study of both 
living and fixed tissues he found a very significant 
series of changes in growing cdls of the onion tipi 
In the youngest cells he discovered a system of clear 
canals, agreebg in many detail^ yrith those brought 
to light by tha Same methods b animal cells. With 
increase in age. the canals enlarged imd finally gave 
rise to the familiar plant cell On. the boait 
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of these observations he suggested “that the network 
of canals found in so many animal cells is the physio- 
logic and nlorf)hologic equivalent of the vacuolar sys- 
tem in the plant celL” This far-reaching generaliza- 
tion lias recently (1922) received support from the 
botanists, Guillie^rmond and Mangenot. These inves- 
tigators worked with barley cells and arrived at a 
similar conclusion by employing methods adapted to 
the demonstration of the Golgi apparatus in animal 
cells. If further work shows that this is in truth the 
case, interesting and new opi>ortunities for experi- 
mental study will be opened up of a kind essentially 
different from those contingent upon the discovery of 
the nucleus. 

To come back to the starting j)oint in our discus- 
sion of what we are pleased to call “cellular organi- 
zation^’ which is, after all, the central problem of 
physiology, it is as if an inhabitant of Mars observed 
one of our large manufacturing plants with a power- 
ful telescope and discovered a large and conspicuous 
building, and, further, that ho noted similar buildings 
in other centers the world over, capable of changes in 
.size and shape and of migration from place to place. 
It would be only natural for him to try to di.seover 
what mysterious activities go on within them. This 
is what we are endeavoring to do with the Golgi ap- 
paratus in animal cells. At present we see through 
a glass darkly, but we hope that this haziness is 
merely the rather invigorating cloud of mysterj* 
which usually surrounds a now development in sci- 
ence. We do not like to think that we are only hot 
in the pursuit of a phantom. 

E, V. Cownay 

TB£ BoOKErCLLKB INSTITUTE FOR MEDICAL BESEAROU 

New York 


THE NEW PEABODY MUSEUM AT YALE 
UNIVERSITY 

The corner-stone of the new Peabody Museum at 
Yale University was laid on June 18. President An- 
gell presided, and Professor Edward S. Dana, Yale 
70, chairman of the museum trustees, and curator of 
the mineralogioal collection since 1874, laid the cor- 
ner-stone. Professor Richard S. Lull, director of the 
museum and curator of vertebrate paleontology, spoke 
of the present work and future plans of the musetira 
staff. Professor Dana I’efeired to the fact that seven 
years had elapsed since the trustees agreed to sur- 
render the old museum site in order to make possible 
the erection of the Memorial Quadrangle. The former 
Peabody Museum, opened in 1876, cost about $175,- 
000; the new building wU! cost about $900,000. 

Our chief duty and pleasure to-day, said Mr. Dana, 
is te honor the generous gentlemen who gave the orig- 
inal sum for Our Museum of Natural History, Mr. 


George Peabody; also Professor Othniel C. Marsh, 
who collected and studied the specimens which make 
our collections unique ; also the many other gentlemen 
w*ho have worked loyally with him and since his death. 

Mr. Peabody, bom in Danvers, Massachusetts, in 
1795, a poor boy at the start, by bis own efforts and 
sagacity amassed a large fortune, and of this he gave 
away about ten million dollars before his death in 
1869-— an enonnous sum for that time. His gifts were 
so numerous that no attempt can be made to enumer*- 
ate them here. First in magnitude and importance 
was the gift of one and three quarter millions for the 
honsing of the poor of London. This generous act 
was so fully appreciated in England, where Mr. Pea- 
body spent the larger part of his life, tlmt Queen Vic- 
toria warmly acknowledged it, and presented Mr. 
Peabody with a miniature of herself surrounded by 
diamonds and pearls. But this was only one of Mr. 
Peabody’s generous donations. To the city of Balti- 
more he gave one million dollars; to the South he 
gave two millions and a half to assist in popular edu- 
cation without distinction of race or color; to many 
other cities end institutions he gave also most liber- 
ally. The gifts, however, which concern us to-day are 
those of one hundred and fifty tliousand dollars each 
to Yale for a Museum of Natural History, end to 
Harvard for a Museum of American Archeology. 

The Peabody Museum will always be associated 
with the name of Professor Othniel Charles Marsh. 
Not only was the fact of his being a nephew of Mr. 
Peabody, an important element in our securing the 
gift mentioned of $150,090, but by his keen scientific 
knowledge and by his collecting, begun even before 
his first expedition with students of the College in 
1870, he amassed an amount of material in verte- 
brate paleontology that is absolutely unique. In the 
early years the West was an unexplored region, the 
localities where the fossil remains existed had never 
been disturbed, and much of the material had been 
weathered out by nature entire or in part, so that the 
minimum amount of labor was required for its col- 
lection. Tons of invaluable specimens in thousands 
of boxes come from the West, and when Professor 
Marsh died in 1899, the Marsh Collections were of 
such extent that even now with numerous assistants 
at Work, much of the material is still to bo developed. 
It would be a graceful thing to mention the names 
of his helpers, hut time does not pennit. Collecting 
and study are still going on under the supervision of 
the director, Professor R. S. Lull, and hardly a month 
passes that papers are not published on the Marsh 
csollections. This last work is aided by the Marsh 
Publication Fund, $30,000 and more, left in his will 
pr&narily to complete some of the volumes he had 
begun or had in his mind. This partieuinx use of the 
money was found to be impracticable, however, be- 
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cause the volnnies were not far enough advanced to 
make it possible for others to go on with the work ex- 
cept on an independent basis — hence the establish- 
ment of this sum as a special fund to be used lor the 
working out and description of the Marsh material. 
It is indeed fitting that the main hall of the new 
building in the plans as now matured should be de- 
voted to the exliibition of the more striking of the 
remarkable extinct animals in the Marsh Collection. 
Some of them are bizarre in appearance or very large 
in form. The Brontosaurus ^ for example, of which 
we have a practically perfect skeleton, measures 
sixty-seven feet in length. The Stegosaurus and C/ao- 
saurus are other of our gigantic reptiles ; they are the 
relatives of those of the Connecticut River Valley 
which made the so-called bird tracks of which we also 
have a very large collection. The work of installing 
the specimens, begun by Professor Marsh, carried on 
by Professors Beecher, Schuchert, Lull and others, 
has been a great enterprise, even now continued under 
the generous roof of the Osborn Laboratories. 

The Zoological Collection is also remarkably com- 
plete and fine, especially in the marine life of our At- 
lantic and Pacific shores. This we owe most of all to 
the ceaseless labors of Professor A. E. Verrill, also 
simultaneously of Professor Sydney I. Smith, and 
recently of Professors W. 11. Coe and R. G. Harrison. 
Profeesor VerriH’s long connection with the work of 
the United States FLsh Commission was invaluable to 
ufl. It would require far more time than is available 
now to give any adequate idea of the labors of Pro- 
fessor Verrill, a student of the gi’cot Louis Agassiz in 
the sixties, and an indefatigable worker from the be- 
ginning even to the present time, when he carries a 
number of years that would crush mo.st men. 

The mineral collection, a very prominent part of 
the treasures in the “Old Cabinet Building” on the 
Yale College campus, which disappeared long ago, 
was transferred to the museum in 1876, and has 
grown steadily since that time till it was packed up 
and moved. Every sj)Ociinen was out of the building 
by May, 1917. This collection, with many additions 
not yet exhibited, will be installed in this building by 
the new curator, Professor W. E, Ford. 

The archeological collection was al.so begun by Pro- 
fessor Marsh. It has been added to largely by the 
present active curator, Pi'ofcssor George Grant Mac- 
Curdy. It is now of groat value and extent. 

Professor Lull spoke in part as follows: 

During this period the zoological collections have 
been carefully inspected, renewed and classified, and 
many new preparations, both of individual specimen* 
and of habitat groups, have been carried to comple- 
tion in anticipation of the new halls which they are to 
grace. 


The department of geology, really paleontology, 
has been yet more active in proportion to its larger 
stall. Almut fourteen hundred out of some forty- 
five hundred trays of fossil vertebrates, containing 
many thousands of specimens in varying degree of 
prex>aration aiid repair, have passed through the 
hands of the preparators, and are for the first time 
entirely conditioned for exhibition, study, systematic 
storage or excliange. Group after group of creatures 
thus prepared have been catalogued and mono- 
graphed, so that, aside from its present accessibility 
due to our more complete knowledge of its eontonts, 
the scientific data which the collection has yielded 
have been made the subject matter of more than one 
hundred technical papers, wliich have apx>earGd or are 
ready for publication. In addition seven skeletons of 
pre-historic animals of moderate size have been 
mounted, some of them embodying original ideas of 
teclmique as yet unattempted elsewhere. 

The invertebrate collections have been likewise re- 
worked to as large an extent as time and the available 
labor permitted, and have been also the source of 
scientific enlightenment to the world. During the dis- 
embodied period the collection has increased by pur- 
chase, expedition and gift, some of the results of 
which filled sorely felt gaps in oar study and espe- 
cially our exhibition series. I can mention only the 
collection of Permian insects — ^which, excepting Sel- 
lard^s, probably equally large, is tlie greatest iu tlie 
world — gathered by l^fessor Dunbar; the materials 
illustrating European pre-history assembled by Pro- 
fessor MacCurdy; the beautiful collection of Amer- 
ican Indian relics made by Colonel Charles H. Bige- 
low and given by Mrs. Bigelow; the Yale Peruvian 
collection presented through Director Bingham; and 
lastly, because of its supreme importance, the mar- 
velous collection of the heads and skins of the van- 
ishing great mammals of the world, presented by Mr. 
Thomas Cardeza. 

A year should see the completion of this fabric 
wutb its nine halls for exhibition, in which the col- 
lections will be most carefully installed in such a way 
that he who visits them can view the orderliness and 
continuity of Nature and observe for himsdf the re- 
sulbi of what Henry Van Dyke calls the “Divine Law 
of Evolution.” These halls will be used not alone by 
Yale students, although as a university museum the 
chief aim is for their teaching^ but the other duty to 
the city is not lost sight of, for New Haven has no 
civic museums, save that of the New Haven Colony 
Historical Society, as have many of the other cities 
of the world, but relies on the university oolleotions 
to aid in the dissemination of truth to her people. A 
direct appeal will be made to the visiting public^ but 
more especially to ilie young citizens of our public 
schools. 
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SCIENTIFIC EVENTS 

TRIESTE AND MARINE BIOLOGY 

D»» M. Stenta, director of the Natural History 
Museum in Trieste^ delivered an address, in October, 
1021, at the Trieste meeting of the Italian Society 
for the Advancement of Science, on the part played 
by Trieste in the study of marine biology. The ad- 
dress has recently been published and is abstracted in 
Nature, from which we quote. 

Dr. Stenta referred to the observations of Abbot 
Fortis published in 1771 on the islands of the Quar- 
ncro, and those of Abbot Olivi (1792), who gave, in 
his **Zoologia Adriatica,” a catalogue of the animals 
of the Gulf of Venice. Almost all the naturalists who 
visited Trieste in the first half of last century were 
German; of these, two may be named: I. L. C. 
Gravenhorst, who recorded (1831) the results of his 
studies on various mollosos, echinodenus and Antlio- 
Roa; and J. G. F. Will, who gave an account (1844) 
of the anatomy of Scyphoaoa, ctcnophores and sipho- 
nophores. K. E. von Baer come in 1846 from Russia 
to Trieste to search for larvae of echinoderms, but 
the results in that and in the following year were 
not very satisfactory. His visit, however, was fruit- 
ful in another respect, for he encouraged Koch, a 
young Swiss merchant resident in Trieste and an ar- 
dent collector, in his project of founding a museum of 
the Adriatic fauna, which became the center of studies 
on the Gulf of Venice. Johannes Muller spent the 
autumn of 1850 in Trieste working on the develop- 
ment of echinoderms and worms. * 

Among many who worked at the museum between 
1850 and 1870 were Oscar Schmidt, who carried on 
researches on sponges; A, E. Gmbe, who examined 
the annelids and discovered the parasitic rotifer Sei- 
eon nebaliae} and Kowalevsky, who described (1868) 
the remarkable sexual dimorphism in Bonellia uiri- 
die. In 1874 the Adriatic Society of Natural Science 
was founded and the 27 volumes of its bulletin are 
rich in observations on the biology of the area. 

In 1875 the Institute of Marine Biology was estab- 
lished by the Austrian Government, and many famous 
naturalists have worked in its laboratories, 
Metchnikoif, on intracellular digestion and phagocy- 
tosis; Kowalevsky, cm medusae; Driesch, on the de- 
velopment of isolated blostomeres; the brothers Hert- 
wig, F. E. Schulteo, K. Grobben and Hatsehek. 

In 1900 the Ecological station was enlarged and re- 
organiaed under the now director, Professor C. I, 
Corii A list of the more important investigations 
carried on at the laboratory from that time until 1915 
is i^ven by J>t, Stenta, including Friedliiader’s inves- 
tigati<m of the conetitution of the pm^Ze secretion of 
Murex, for which 14,000 apeeiinenB were collected; 
Heideris work on the development of Balano^ossns, 


and Praibnun’e researches on regcperatioii in Crus- 
tacea. There were also several investigations in ai>- 
piiod zoology; the culture of sponges, the coral fish- 
ery, and parasitic protozoa of fislies. 

It appears from the concluding part of the address 
that the Italian Royal Committee for Marine Inves- 
tigation, which took over the zoological stations at 
Trieste end Rovigno, proposes to suppress the former, 
and Dr. Stenta puts forward a plea for its retention. 

LIVERPOOL MEETING OF THE BRITISH 
ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 

A PHELiMiKART program of the Liverpool meeting 
of the British Association, to be held from September 
12 to 19, under the presidency of Sir Ernest Ruther- 
ford, has been issued. The railway companies have 
agreed to supply return tickets at a single fare and a 
third to all members who obtain vouchers from the 
offices of the association, at Burlington House. The 
president is to deliver his address at the opening 
meeting on the first evening, taking as his subject 
the ^‘Electrical Structure of Matter.” He will prob- 
ably be able to describe recent work in the exi.>©ri- 
mental transmutation of elements. 

In accordance with the innovation made since the 
war, the thirteen addresses of the sectional presidents 
are to be distributed over the week, five being given 
on the Thursday, five on Friday, and three on Mon- 
day. In these the applied side of science is to be 
given full scope, Professor Ashworth discussing the 
bearing of zoology on human welfare; Dr. Vaughan 
Cornish, the opportunity of the British Empire; Dr. 
Crowther, science and the agricultural crisis; Sir H. 
Fowler, science and transport, ; Mr. C. Burt, the men- 
tal differences of individuals with special reference to 
industry; and Sir William Beveridge, employment 
and population. The presidents of the geological, 
physiological, botanical, chemical and mathematical 
sections are to deal w'ith pure science. Professor 
Nunn is to discuss the education of the masses, and 
Professor New^berry is to devote his address to Egypt 
os a field for anthropological research. 

The two most important discussions are to be held 
by the physicists, chemists and engineers on cohesion 
and molecular forces, and by the chemists and physi- 
ologists on the physical chemistry of membranes aild 
its relation to human physiology. There will be a dis- 
cussion on the origin of domestic animals by geog- 
raphers and anthropologists. 

The Lord Mayor of Liverpool is to give a reception 
on the Thursday evening, on Prida 3 '' evening Pro- 
cessor Elliot Smith is to lecture on the study of man, 
and on the Tuesday evening there is to be a scientific 
soirde. The more important industrial works in or 
near Liverpool are to give opportunities to members 
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to inspect them and excursions of a varied nature are 
being arranged. 

THK OPTICAL SOCIETY OF AMERICA 

The Eighth Annual Meeting of the Optical Society 
of America will be held at Cleveland, Ohio, October 
25, 26 and 27, 1923. The regular sessions for the 
reading of papers will be open to all interested 
persons. 

Members and others desiring to communicate re> 
suits of optical research are invited to submit titles 
of papers for the program to the secretary any time 
before September 10. Titles received after that date 
can not be included in the program. There will be 
no “supplementary program.” Each title must be ac- 
companied by an abstract ready for publication. 
These abstracts will be printed in the program and 
in the minutes of the meeting. The purpose of the 
abstract is to give ; ( 1 ) A more definite description of 
the nature and scope of the paper than can be con- 
veyed in the title; (2) the essential results in so far na 
may be possible in the limited space allowed. It is 
hoped that the advance publication of these abstracts 
will prepare those attending the meeting to consider 
the papers more intelligently and with much greater 
interest. Printed forms on which to submit titles and 
abstracts may be obtained on application to the sec- 
retary. Inasmuch as their use will greatly simplify 
and expedite the work of editing and printing the 
program, the secretary earnestly requests that these 
forms be used in submitting abstracts. 

Attention is invited to the following resolution 
adopted by the council at its annual meeting, October, 
1922: “That it is the sense of the council that ordi- 
narily members should not present, without invitation, 
papers which have already been published.” 

No title will be printed to be presented “by title.” 
Titles should not be submitted unless the author has a 
hona fide intention to actually present the paper 
orally or have it presented by some one else. 

The Committee on Papers for the Cleveland Meet- 
ing consists of Herbert E. Ives, ChairmaUf W. E. 
Forsythe, 11. G. Gale, Irwin G. Priest and Charles 
Sheard. 

Irwin G. Priest, 
Secretary. 

Bureau or STANOxaDs, 

Washington, B. C. 

THE ROCKEFELLER INSTITUTE FOR 
MEDICAL RESEARCH 

The Board of Scientific Directors of The Rocke- 
feller Institute for Medical Research atmounces the 
following promotions and appointments : 

Dr. Oswald T. Avery, Dr. Walter A. Jacobs, Dr. 
Hidiael Heidelberger, Dr. Christen Lundsgaard, Dr. 


Peter K. Olitsky and Dr. Douiae Pearea, hitherto as- 
sociates have been made associate members. Dr. 
David I. Hitchcock, Dr. Frederic M. Nicholson, Dr. 
Henry S. Simms and Dr. Leslie T. Webster, hitherto 
assistants have been made associates. Dr. Mimosa H. 
Pfaltz, hitherto a fellow, haa been made an assistant. 

The folloAving new appointments are announced : 

Associate Memhers Dr. Jacob J. Bronfenbrexmer 

Dr. Paul A. Lewis 

Dr. Oskar Baudisch 

Mr. Herbert L. J. Haller 
Dr. fituart Mudd 

Assistants _Mr. Arnold M. Collins 

Dr. John H. Crawford 
Dr. Robert Elman 
Dr. Joseph H. B. Grant 
Mr. Moses Kunitz 
Dr. Cecil D. Murray 
Dr. Everett S. Sanderson 
Dr. David T. Smith 
Mr. James Vsnder Scheor 
Dr* A. Welo 

Frilotos Miss Gladys Bryant 

Dr. Charles Kerb 
Miss Dorothy Loomis 
Dr. Elmer L. Straub 

Dr. J. Howard Brown, hitherto an associate in the 
department of animal pathology, has accepted a posi- 
tion as associate professor of bacteriology with Johns 
Hopkins Medical School. 

Dr. Fred A. Taylor, hitherto an associate in chem- 
istry, .has accepted a position as head of the depart- 
of bio-chemistry at the William H. Singer Me- 
morial Research Laboratory, Pittsburgh, Pa. 

HONORARY DEGREES AT YALE 
UNIVERSITY 

In presenting candidates for honorary degrees at 
Yale University, Professor William Lyon Phelps said 
of those on whom the doctorate of science were con- 
ferred : 

Walter Bradford Cannon: Physiologist. Dr. Can- 
non was bom in Wisconsin, is a graduate of Harvard 
and professor of physiology. He is a fellow of many 
Bcientilie societies at home and abroad. His war services 
were conspicuous. He was president qf the Medical 
Research Society of the American Red Gross in France 
in 19]7-’16, and lieutenant-colonel of the Medical Corps. 
He was dooorated Companion of the Bath, British, in 
1919. As an investigator he is in the front rank of 
American physiologists. His work on organic conditions 
as affected by emotion is profoundly original, and on it 
is based the diagnostic method whioh Is now employed. 
When ho was a medical student In 1696, he used tiie X- 
ray while studying the processes of digestion. He ob- 
served that anxiety, worry and wajge/t were immediately 
registered hj stoppage of xnotiont in the alimentidy 
tract. He became a epeoialixt in tha rriatiem of enu>- 
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tiouitl witeamt to bodily dioordera a&d haa since given 
us soientil&c reasons toi not worrying and for remaning 
cool under provocation. For nearly two years, 1917- 
1910, Dr. Cannon was working in France on tko results 
of sliock, and in the perfecting of the proper treatment. 
Be is a scholar and a benefactor of mankind. 

Jacques Loeb: Hoad of the Department of Experi- 
mental Biology, EockofoUer Institute for Medical Be- 
search. Dr. Loob was born in Germany, and studied 
medicine at Berlin and Munich, receiving the degree of 
doctor of medicine from Strasbourg In 1884. He is a 
member of many learned societies at home and abrohd: 
The National Academy of Sciences; honorary member of 
the Royal Institute, corresponding member of the Insti- 
tute of France, honorary member Royal Belgian Medical 
Academy, corresponding member Cracow Academy, the 
Moscow Society of Naturalists. He has been professor 
at Bryn Mawr, for the eagle eye of Miss Carey Thomas 
saw bis youthful possibilities; at Chicago and at the 
University of California. Since 1010 he has l> 0 en head 
of the division of general physiology, Rockefeller Insti- 
tute. His publications have made him one of the fore- 
most men of soienee in the world. His work on artificial 
parthenogenesis is nothing short of epoch-making, and 
his analyses of the mechanical and chemical bases of the 
simpler forms of animal behavior bid fair to revolution- 
ise the fundamental conceptions of biology. An experi- 
menter of extraordinary ingenuity, he has brought all 
the resources of physics and chemistry to bear on the 
interpretation of vital proceasoa His work on the dy- 
namics of living mal^r has led him to profound diseua- 
sions upon mechanistic philosophy. He is something 
more than an original investigator; he is, in every sense 
of the word, creative. 

Hknrt FAmrnELD OSBoaR: Paleontologist. Merita 
enumerate the list of Dr. Osborn’s achievements, aerflees, 
and resulting decorations would make us late for the 
alumni dinner. He was graduated from Princeton in 
1877: ho has received the degree of doctor of science 
from Princeton and from Cambridge; doctor of philoso- 
phy from Christiania, and doctor of laws from Trinity, 
Princeton and Columbia. He was professor of compara- 
tive anatomy at Prixiceton, professor of biology and later 
research professor of zoology at Columbia, wliore for 
some years he was dean of the faculty of pure science. 
He is prefident of the American Museum of Natural 
History, easily the first institution of its kind in this 
country and undoubtedly in the front ranks of the 
world’s great museums. He has also been president of 
innumerable institutions and societies in natural history, 
vertebrate ijaleontology and zoology. The range of his 
activities may be partly indicated by his having boen 
president of the International Congress of Eugenics, of 
the American Bison Society and of a School for Girls, 
Ho is an honorary member of scientihe sooiotios in Eng- 
land, France, Russia, Germany, Italy, Sweden, Belgium 
and South America, He is not only a citizen of the 
world, but of all time, applying the most recent methods 
of iitudj^ to the most ancient periods of history. His 
books are illuminating illustrations of the happy com- 
bination of smentiilic information and literary art. 


JOSEPH LBZDY COMMEMORATIVE 
MEETING 

On December 6, 1923, the centenary of the birth of 
Dr. Joseph Leidy will be commemorated by several 
meetings to be held in the Academy of Natural Bcl- 
ences of Philadelphia. The meetings will be under 
the auspices of the following organizations, with all 
of which Dr. Leidy was associated: 

The Academy of Natural Sciences of Philadelphia 
The American Association of Anatomists 
The American Entomological Society 
The American Philosophical Society 
The American Society of Naturalists 
The Boston Society of Natural History 
The OoUogo of Physicians of Philadelphia 
The National Academy of Sciences 
The Smithsonian Institution 
The Swaithmore College 
The University of Ponnsylvanin 
The Wagner Free Institute of Science 
The Wistar Institute of Anatomy and Biology 
The Zoological Society of Philadelphia 
A large number of scientific organizations through* 
out the world have been invited to designate repre- 
sentatives to attend the meetings, which have been 
planned to suitably present the comprehensiveness of 
Dr. Leidy’s researches. 

The addresses to be delivered at the meetings will 
be appreciative of the diversity of Dr. Letdy’s con- 
tributions to science. These have been selected as fol- 
lows: General estimate of influence upon scientific 
thought and development; Personal recollections and 
appreciation as an anatomist; Zoological work; Pale- 
ontological and geological work; Botanical work; 
Mineralogical work; Medical work. The speakers 
upon these topics liave been selected and their names 
will be announced at a later date. 

As a part of the commemorative meeting there will 
be established a Joseph Leidy Memorial Medal, as a 
trust with the Academy of Natural Sciences of Phila- 
delphia, to be awarded in recognition of preeminent 
fx>ntribntions to the biological sciences. 

A banquet at the time of the meeting haa been 
planned, and several other features, which would aid 
in suitably and permanency commemorating the im- 
portance of Dr. I^idy’s reseordies, may be arranged. 

The joint committee in charge of the commemora- 
tion is composed of twenty-ono representatives of 
the above listed organizations. An executive sub- 
committee of ten Las immediate direction of details 
for the main committee. The address of the com- 
mittee and executive sub-committee is, care of the 
Academy of Natural Sciences of Philadelphia. 

SCIENTIFIC NOTES AND NEWS 

ScittjrCE will hereafter be printed by The Science 
Press Printing Cewnpany, Lancaster, Pennsylvania. 
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pR, David Whitb, senior geologist of the United 
States Geological Survey and president of the Geo- 
logical Society of America^ received the degree of 
doctor of science from the University of Cincinnati on 
June 16, and the same degree from the University of 
Rochester on June 18. 

Browk University has conferred its doctorate of 
science on Dr. George D. Birkhoff, professor of mathe- 
matics in Harvard University. 

The degi'ce of doctor of science has been conferred 
by Williams College on Edward Barton, professor of 
sanitary chemistry at the University of Illinois. 

William Boyce Thompson, of New York, presi- 
dent of the Roosevelt Memorial Association, who re- 
cently founded the Institute for Plant Research at 
Yonkers, N. Y., received the degree of doctor of laws 
at the commencement exercises of the University of 
Kentucky. 

The University of Cambridge has conferred the 
doctorate of science on Professor H. A. Lorentz, of 
Leiden, who has been lecturing in England under the 
auspices of the Auglo-Batavian Society. 

The University of St. Andrews will confer the 
honorary degree of LL.D. on Herbert William Rich- 
mond, University lecturer in mathematics in the Uni- 
versity of Cambridge, retiring president of the Lon- 
don Mathematical Society, and Sir Robert Robertson, 
chief government chemist, London. 

On the occasion of the birthday of the King of 
England the following have been knighted: G. H. 
Kuibbs, director of the Bureau of Science and In- 
dustry, of Australia; W. J. R. Simpson, professor of 
b3’^gieno, King’s College, London; Dr. H. W. G. 
Mackenzie, Royal College of Physicians, and J. Ever- 
shed, director of the Kodaikanal and Madras Ob- 
servatories. 

M. Molliard, dean of the faculty of science of the 
University of Paris, has been elected a member of the 
Paris Academy of Sciences in the section of botany 
to succeed the late Gaston Bonnier. 

The Helmholtz gold medal, awarded once in ten 
years by an international committee for the most sig- 
nificant riisearch in the domain of optics, has Ix^en 
given to Professor K. von Hess, of Munich, for his 
investigations on color vision. 

The Swedish Medical Association has founded a 
gold medal, called the **GulIstrand Medal,” in honor 
of Dr. Alvar Gullstrand, professor in physiologic and 
physical optics at Upsala. This prize will be award- 
ed for the first time in 1932 and thereafter each tenth 
year, without regard to nationality. 


Dr, G. N. Lewis, of the University of California, 
has been elected an honorary member of the London 
Chemical Society. 

Professor Jacob G. Lipman, of Rutgers College, 
has been elected a member of the Swedish Royal So- 
ciety of Agriculture. 

At the recent mooting in Montreal of the Canadian 
'Medical Association a resolution of thanke was passed 
to Dr, T. C. BautiniT) of Toronto, for the discovery of 
insulin. It was announced that the Canadian Gov- 
ernment would be asked to ofiEer suitable recognition 
of Dr. Banting’s services. 

A PAREWEiiL banquet was tendered Dr, Perry G. 
Snow, retiring dean of the University of Utah School 
of Medicine, by the students of the medical associa- 
tion of the university on May 24. Professor L. L. 
Daines acted as toastmaster. Dr. Snow, who will be 
succeeded as dean by Dr. Ralph 0. Porter, of Logan, 
Utah, will make a tour of the eastern medical schools. 

The silver loving ctip, given by the Detroit Local 
Section of The American Society of Mechanical En- 
gineers to the Associated Technical Societies of De- 
troit to be presented to the winner of the civic welfare 
papers contest, was won by Frank Burton, commis- 
sioner of buildings and safety engineering for the 
city of Detroit. The prize-winning paper was on 
*^The fundamentals of city zoning.^* 

George A. Stetson, assistant professor of mechan- 
ical engineering at Yale University, and for the past 
four j^eara editor of the Transactions of The Araeri- 
can^Society of Mechanical Engineers, has resigned 
both these positions to enter the wholesale coal busi- 
ness in Boston. 

Dr. Herman M. Biggs, New York State commis- 
sioner of health, formerly professor of medicine in the 
University and Bellevue Hospital Medical School, 
died on June 28, of pneumonia, at the age of sixty- 
three. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The University of Chicago has announced a gift of 
$200,000 from the Seymour Coman estate, the income 
to be used for ‘‘scientific research, with special refer- 
ence to preventive medicine and the cause, prevention 
and cure of diseases.” 

At the commencement exercises of Rensselaer 
Polytechnic Institute last week^ the alumni association 
made initial plans for the celebration in October, 
1924, of the centennial of the institute. 

HERRisine S. Hadley, formerly governor of Mis- 
souri, has been elected president of the University of 
Missouri, to sueoeed DV; Frederic A. Hall. 
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Mr. ChaHlss W. PnoBLET, of Liaooin, Nebraska^ 
RBsiBtant seoretary of agrioulture^ has presented his 
rcBig];iatiozi to Secretary Wallace atid has accepted the 
presidency of the South Dakota College of Agricul- 
ture and Mechanical Arts. 

Dh. J, Howabo Brown, Europa, Miss., aiid Dr, 
William L. Holman, San Francisco, have been ap- 
pointed associate professors in bacteriology at Johns 
Hopkins Modictal School, to succeed Dr. Stanhope 
Bnyno-Jones, who rasigned to become head of the 
department of bacteriology in the University of 
Hoehester Medical School. 


DISCUSSION AND CORRESPON- 
DENCE 

ON THE DONNAN EQUILIBRIUM AND THE 
EQUATION OP GIBBS 

The theory of membrane equilibrium due to F. 
Donnan (1911) is exciting much attention at the 
present time. There is no doubt that it is one of the 
most important contributions to colloid chemistry, 
and as the work of a fellow countryman, X do not 
wish to diminish the praise that has been given to it. 
Nevertheless, it is of historical interest to find that 
the Donnan equilibrium is one more addition to the 
list of theories implicit in the work of J. Willard 
Gibbs, published in the transactions of the Connecti- 
cut Academy in 1875. It is remarkable that Gibbs* 
equation has been overlooked for more than , forty 
years, in view of the fact tliat membrane equilibrium 
enters into so many problems. 

The following quotation is taken from the 1906 edi- 
tion of “The Scientific Papers of J. Willard Gibbs/' 
Vbl. 1, p. 83: 

We wdi, however, observe that if the oomponeats 
diaphragm simultaneously in 
the proportions a^, a^, we shall have for one particular 
condition of equilibrium 

aim'i + a^mj + etc., “■ aimj' + aamg' + etc ” (78) 

=r equivalent weight of substanee 
0 ^ = equivalent weight of substance 8 ^ 
mi » m 2 are the potentials of S]» 82 inside the membrane 
mi m 2 are the potentialB of Sj. S 2 outside the membrane 

If behave like perfect gases, equation (78) can 

be simplified since dm^ := at. d. log p^ (285) 
whore t is the temperature and p the pressure 

log Pj + log pi' “ log p" + log pi' 
expressing ooncentrations in the eonventional manner this 
hecMnee 

Equation (78) a^plieir to oblotione of eloottcilytes 
tvhieb do not 6bey ^ gttB laira, but we have stated 


ibis simple form of it for comparison with Donnan's 
equation : 

(Na]^X [,01]'= [Na]-X [Cl]'* 

G. S. Adaui 

MABSACHXTBE'ns GENERAL HOSPITAL 

BOSTON, Massachusetts 

IRON-DEPOSITING BACTERIA 

The presence of three kinds of iron-depositing bac- 
teria {Spirophyllum ferrugineum Ellis, Gallionella 
ferruginea Ebrenburg, Leptothrix ochracea Kiitzing 
or Cklamydothrix ochracea Migula) in the natural 
clialybeate waters around Yellow Springs, Ohio, 
seems not to have been reported previously, 

Gallionella, according to Harder,' has been re- 
ported in three localities in the United States, vijs,, 
from mines in southwestern Wisconsin, central Min- 
nesota and from the city water supply of Madison, 
Wisconsin. As found at Yellow Springs, Gallionella, 
as well as the other two genera mentioned above, is 
abundant in the water that issues to the surface in 
the Cedarville limestone. One of these chalybeate 
.springs has made a large deposit of ocherous mate- 
rial, which gives us some indication that the deposi- 
tion at tills particular spring has probably been 
going on for a long time. 

As noted by Harder' it is quite striking that these 
iron bacteria are so peculiarly distributed, their dis- 
tribution sometimes seeming to depend upon the 
amount of iron in the water, but often on other less 
well-kno\yn causes. We have many springs in this 
vicinity and these bacteria appear in a very few of 
them. The causes of distribution as well as many 
morphological and physiological featuies of these 
iron-depositing bacteria remain unsettled. 

0. L. Inman 

Antioch College 

WATER GLASS AS A MOUNTING MEDIUM 

The use of the common water glass or egg pre- 
server as a mounting medium for microscopic objects 
has not been reported to my knowledge. Very re- 
cently I have had occasion to use it with such appar- 
ently successful results that I arn forwarding tliis note 
in the hope that others who possibly have tried it suc- 
cessfully or otherwise will give us the benefit of thedr 
experiences. 

It is used in the same manner that one would em- 
ploy with Canada balsam, but has Uie added advan- 
tage that dehydration is not necessary. The medium 
at the periphery of tlie cover glass quickly hardens to 
the consistency of glass itself, thus sealing in the 
liquid oenter in which the specimen is held. The 
liquid condition of the medium surrounding the Bpeci- 
men, while vuuwus enough to prevent movement, 

VHarfiw, B, 0.., **Irou-depo8iting bacteria and their 
geologic reiatiouB, " U, B. Geological Survey Professionid 
Paper 113. 
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allows hairSf scales and bristles to maintain a natural 
position. It' is not satisfactory for mounting alco- 
holic specimens, but those previously cleared in 
K 0 H may be mounted mth the same ease that is 
experienced with fresh or water preparations. 

It also makes a satisfactory substitute for 

shellac in mounting Insects on points, as it is color* 
less, unaffected by heat and holds the insect securely 
in many cases whore the shellac mounted insect is apt 
to snap off. 

Dean T. Bubk 

tf^ivERsrry or Califoknia 

STAFF ORGANIZATION OF INSTITUTIONS 
OP RESEARCH AND EDUCATION 

Professor Whetzel^s letter of resignation as ad- 
ministrative head of the Department of Plant Pathol- 
ogy at Cornell University, extracts from which were 
printed in Phytopathology, xii 10, October, 1022, 
p, 499, ought to lead to a broad discussion of the staff 
organization of our institutions of research and edu- 
cation. There is no question that our present system 
is archaic, a remnant of the time when our institu- 
tions were small and each department was fully 
served by a single scientist or professor with perhaps 
the aid of an assistant whose duties were strictly 
those of a helper. 

With the growth of our institutions there has been 
a natural increase in the working force of the various 
departments, while administrative duties have ab- 
sorbed more and more of the energies of the depart- 
ment chief, with the result that at the present time 
the bulk of the research and teaching is being taken 
care of by persons of the nominal grade of assistant, 
though with a minimum of direct supervision by the 
department head. If the only persons concerned 
were those to whom the system is familiar, the matter 
of title would be of little consequence. The system, 
however, is very confusing to members of the general 
public, who arc in the habit of interpreting the titles 
of professional workers in terms of their own occupa- 
tion. To such persons the assistant is merely a 
helper, a species of apprentice who has not demon- 
strated the capacity for independent work, and one 
who remains an assistant indefinitely is looked upon 
as a failure in his profession. Not long ago I was 
discussing the merits of a certain research worker 
with a man of wide business experience when I was 
interrupted by the remark: “But he is only an as- 
sistant, He hasn^t arrived.” Need we marvel that 
men of this type are so often suspicious of the edu- 
cation which has been so largely imparted by the as- 
sistant professors of our colleges T Is it strange that 
the hard-headed business men who inhabit our l^is- 
lative halls go slow in providing support for research 


to be carried on by apprentices! And how are we to 
regard the farmer who, having written for informa- 
tion to his state experiment station and receiving a 
perfectly good letter signed by an assistant, feels 
that his request has been slighted, loses c<mfidence in 
the institution end fails to write again! 

Thus it follows that young men of real ability as 
teachers or investigators, if they are to gain proper 
recognition and an adequate salary, and if they are 
to gratify a laudable ambition for accomplishment, 
are forced into commercial lines or obliged to seek 
administrative positions when they may have but 
moderate administrative talent and would be happier 
and more successful could they pursue the occupation 
of their choice. As the demand for administrators is 
limited, the result is discontent and frequent changes 
of personnel. Evidently there is a feeling abroad 
that the present form of organization might be im- 
proved. Many of the larger universities have estab- 
lished full professorships other than those occupied 
by administrative department heads, but this prac- 
tiee does not abound to as great an extent as could be 
wished. The appointment of associates and sub- 
sidiary research men has served as an expedient to 
get around the difficulty. No doubt many of the 
heads of our institutions would be glad to give their 
men greater recognition if they could do so without 
appearing to degrade the professional title by asso- 
ciating it with an inadequate salary, and there are 
certainly numerous departmental heads of broad 
enough mind to see no loss of prestige to themselves 
in an increased recognition of their associates. Prob- 
ably reforms in these respects may best be brought 
about by degrees, and Professor WhetzePs sugges- 
tions, if not too strictly interpreted, have a good deal 
of point m a step taken by one on the inside. May we 
not hope that when many of the so-called assistente 
shall find themselves in positions of administrative 
authority, means may be found for further progress 
in organization reform! 

W. J. Yookg 

Ohio AowouLTimAL ExpEBiMK>rT Station 


QUOTATIONS 

THE BRITISH NATIONAL TRUST 
Yestkbday the National Trust added another inter- 
esting possession to its steadily growing list. Lord 
Ullflwater accepted, on its behalf, from Ihe Norfolk 
and Norwich Naturalists’ Society an island of some 
twelve hundred acres of sand-dunes and saltings on 
the Norfolk coast, the protection of which has long 
been desired by all lovers of birds and fiowera to 
whom it was known. Such a place finds its natafal 
guardian in the Trust, whose work at Wioken Fen, 
Blakanay Pointv elsewhein hm wws the 
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ooiifid^nce of those who Are alive to the importaoee 
of savipif our Nature reserves before it is too late. 
The task of protecting such properties from the dan- 
gers vrhieh threaten them is not an easy one, even 
after they have been acquired, as was hinted in the 
account of Seolt Head given in our oolumns on Thara- 
day. But the first step is their purchase, and it is 
satisfactory that that step has again been successfully 
taken and another home of wild life added to the 
secured treasutes of the nation. 

Few societies have gone mojre steadily forward, 
even during the last nine difficult years, than the 
National Trust. It is not yet thirty years old, but in 
a very short time it won such public confidence that it 
received special powers under its own Act of Parlia- 
ment; and it has now more than a hundred proper- 
ties of one kind or another. What is more remark- 
able is that neaiiy half of them have been acquired 
during the lean years which have followed 1913. Of 
course a hundred is a mere drop in the ocean of 
places of natural beauty or historic interest which 
it would be desirable to see in the hands of the Trust 
But it is a beginning, and a beginning which has 
grown fast, and promises to grow still faster. The 
truth is that the growth of the Trust is partly the 
result and partly the cause of a change in public 
opinion. A hundred, and even fifty, years ago build- 
ings of the greatest historic or architectural interest 
Were destroyed, places of exceptional beauty were 
built over or otherwise ruined, and scarcely a voice 
was heard in protest Such crimes, or follies, are still 
committed, though much less often; but now they 
never fail to arouse public indignation. The whole 
movement demanding the preservation of great archi- 
tecture and the protection of beautiful landscape has 
gathered greatly increased force since tlie foundation 
of the Trust. The original Ancient Monuments Act 
has been largely extended: a permanent Commission 
on Historical Monuments has been appointed, and 
has already published its survey of several counties; 
a Society for Nature Reserves has been founded; 
many dioceses have established committees for the 
care of their churches; and the National Trust itself 
has become the owner of one or two large and many 
small historic houses, several propertier having asso- 
ciations with such great names as those of Gray and 
Wolfe and Coleridge, and some thousands of acres 
of the most beautiful open land in the country, in- 
cluding a large part of the shore of Dorwentwaler 
and other propeafties adjoining UUSwater and Winder- 
mere. Such achievements are proof of the strength 
of the movement and a sure promise of its future 
development. Vires acquirit eundo. What is done 
to-day will be doubled to-morrow. But the need is 
ddsibiing, too. Time and man ate always engaged in 
the watk of dertruotion, and an always increasing 


population is always n^iug more open spaces. 
However fast the Trust grows, it is certain that it 
will not, at least in our time, overtake the calls made 
upon it. — The London Times. 


SCIENTIFIC BOOKS 

A History of Magic and Experimmtal Science during 
the First Thirteen Centuries of our Era. By Lynn 
THOaKDiKX, Ph.D., pTofosaor of history in Western 
Reserve University. Two volumes, 1. xL 835, 11. 
vi. 1036. New York, The Macmillan Company. 
1923. 

pRorasaoB Thorkdikx’s book of two volumes and 
more than 1800 pages will easily take the lead of all 
that has been said of the intellectual conditions of the 
period of which it treats. It stretches across the cen- 
turies from the time of Pliny and Galen to the time 
of Dante. This is a period s>f depression in the his- 
tory I f thought in its various phases, of which several 
writers in this country have stumd the details in 
notable works. To those few still active who in their 
younger days may have entered the subject through 
the fascinating pages of Draper's Intellectual Devel- 
opment of Europe" and are still attracted by the sub- 
ject, this product of TJiorndike's labor will be espe- 
cially of interest as exhibitii\g the steps forward in 
scholarship and in the energy and enterprise of rc- 
eeorcH which it exhibits. The work of Lea on the 
activity of the ‘‘Inquisition in the Middle Ages" and 
the more recent one of Taylor on the “Medieval 
Mind" are treasure houses, somewhat dreary, it must 
be confessed, for the future student, but this book of 
Thorndike’s, for fullness and completeness of refer- 
ence, lor excellence in presentation, for thoroughness 
of scholarship, leads them all. The reviewer is not 
familiar with any recent works in this field in foreign 
languriges which can bo compared with it The pref- 
ace teveals in outline the vast labor undergone, as 
intimated by the author, and the diligent reader on 
finishing it will find the author has not exaggerated 
it, indeed his modesty has not done justice to it in his 
own account. 

In a subject so dull, even so repellent to many 
readers, he has labored to relieve the tedium of 
peni-al by many touches of humor, but there might 
well have been more of them, for the recoil is a long 
and tiresome one— a record of the imbecility of the 
human mind at its worst since it has found a method 
of peipetuating its workings in cursive script. An 
essay on some aspect of the subject of magic may be 
made attractive by picking out the high points whidi 
allure, but to write on exhaustive and at the same 
time an attractive compendium of it is anotiier mat- 
ter. To combine with it an exposition of the springs 
of what we call experimental science makes it a task 
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calling for tha strength of a Hercnles and the omnis- 
cionco of Jove. In fact the history of experimental 
science in this connection docs not stand forth as it 
should if Dr. Thorndike were a demigod. In the mat- 
ter of the exposition of medieval magic the book 
leaves little to be desired, but for the exposition of 
the Bonrces of experimental science one "must look 
elsewhere in some future compendium that goes far 
back of Galen. Such a work should expose more 
fully the experimental side of Galenas activities. His 
work on the arteries, but for the impediment of his 
theories, should have led to a very much better com- 
prehoiision of tlio circulation of the blood long before 
Harvey? . His experiments on the spinal nerves and 
the utilization of the vivisection of apes for the pur- 
pose might well have crowded out of Dr. Thorndike’s 
book some of Pliny’s drivel. In beginning magic with 
Plin;’^ the author does not perhaps go far wrong, but 
experimental science does not begin with Galen nor 
with the school at Alexandria either, for that matter. 
Pliny’s primitivdfcaagic, it is true, was probably 
already old in the world, and in written liistory there 
seems little to cavil at if a start is made with his Nat- 
ural History, but not so as to experimental science 
beginning with Galen. This the nutlior very explic- 
itly admits arvd pleads vei 7 justifiably the law of 
limitiitions. Nevertheless, one must beware of think- 
ing of magic and experimental science with its start 
at Piiny and Galen as one involuntarily does in this 
expo:iition of them. 

It is natural to find Profe<:sor Thorndike in diffi- 
culties with definitions. “Let a woman spit three 
times in a frog’s mouth and she will not conceive for 
a year,” or, to clioose again, tliis time an example of 
a technique difficult or imposnible to perform, which 
is a notorious trick with magicians, Saint Uildegarde 
said, to get a really serviceable amulet you must catch 
a poisonous snake after ho has skinned himself in a 
cileft of the rock and dry him for the purpose. There 
is no difficulty in defining these things as magic, but 
when we come to astronomy arising out of the hokus- 
pokus of a.strology, a thing which the author seems un- 
duly to deprecate, or of chemistry out of the superch- 
eries of alchemy, we are on different ground and do 
not know which to coll those activities of medieval 
monks, magic or experimental science. Now we don’t 
have that trouble when wc read Hippocrates or 
Aristotle j we have to go back to Empedocles for that. 
With liim he must have begun if he was to justify his 
title as to experimental science. He must have led 
us up the crest of the wave to the pinnacle of the 
gloiy of Greece and down again to the trough of the 
sea V ith Pliny and Qextus Empiricus, but even back 
of them lies a magic, Babylon and Egypt and the 
Zend Avesta and the Rig Veda and the Poem of 
Giigamesh. Now Professor Thorndike realizes all 


this and there can be no criticism for his ourtm^nent 
of the subject, but he should have left ^‘experimental 
science” out of his title if he was going to begin with 
Galen and give us so little of it even with him. 

There are certain defects perhaps uoavoidable in 
thus bioaking arbitrarily into the full current of the 
evolution of thought in the domain of magic and sci- 
ence, admitted though the necessity must be for cur- 
tailment. The man-eating ants who mined gold fox 
Prester John and the emetic recommended once a 
week in the Secret of Secrets of the Pseudo- Aristotle, 
Hildegarde’s boiling of swamp water for drinking 
purpose, as Cyrus did for the waters of the Choaspes, 
might all have been found in Herodotus. Even the 
mistake about respiration of goats through their ears 
is found in the fragments of Alcmaeon long before 
Herodotus. Spitting magic came straight out of 
Egyptian papyri from the primitive magic back of 
them. The magic of numbers goes back of Pythagoras 
and is found in far lands which knew naught of any 
intellectual matters in medieval Europe. Belief in 
the gods did not antedate magicj but that is a matter 
of definition again into which we can not go. The 
Virgil of our modern editions of the Georgies II says 
nothing at line 480 of gems or herbs or of the minds 
and wrath of brutes, of fruits or reptiles. Hugh of 
St. Victor gives quite another hue to the color of line 
479 by finding them in his edition, quite a magical 
atmosphere, which in reality Virgil did not breathe 
so copiously as the middle ages would make us be- 
lieve. Comment on this is unfortunately lacking in 
Professor Thorndike’s account. Perhaps he hardly 
meant to attribute to Galen Alcmaoon’s theory of the 
wave nature of sound, but so the reviewer reads it in 
the text. The story of Galen catching the lady in love 
with 0 play actor is the exact counterpart of a story 
attributed to Hippocrates in the malady of Prince 
Perdlc^as and more plausibly the same story was told 
of Erasistratus, because in his time all Alexandria 
was ngog with interest over Herophilus and his work 
on the pulse. If he had started at the beginning of 
experimental science with the Greek philosophers, for 
instance, we would have found the autlior experiment- 
ing ifi a spurious book of the Hippocratic Corpus 
with the question of drink passing into, the lungs and 
making a mistake as even scientific experimentaiists 
will do occasionally. As to various other matters re- 
lating to the theories of elementary cognition the 
author might have found a summary in tlie excellent 
work of Beare on the subject dealing wuth work of 
the piedecessors of Aristotle, Wlmtever Hero of 
Alexandria may have done in hie day, the phenome- 
non of air pressure on a column of water was ade- 
quately demonstrated by Empedocles with his dep- 
sydra. It was primarily on these Adelard of Ba^ 
must have based his elidbrn^tions. It is interestiog^ 
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liowevttr^ to aee tho mind of Peter pf Abano fUled with 
a bopolesB longing for a knowledge of the atomic 
weigbie of the elements, but it is not stated if he was 
guided thereto by Archimedes' celebrated discovery of 
specific gravity. 

Roger Bacon fares badly at the author's hands, one 
is afraid, because we all in the last twenty years or 
so hn^-e been fed up on Bacon (no pun intended). 
The guides in Rome irritated the Innocents Abroad 
by all but ascribing the creation of the world to 
Michael Angelo, and we have grown a little sensitive 
ai>out Roger Bacon being wholly responsible for the 
creation of experimental science, and Professor 
Thorndike stands so straight on the subject he seems 
to the dispassionate reader to lean over backwards a 
little For any one who has wrestled spiritually as 
well as physically with the tomes of Albertns Magnus, 
^vho seems to be his hero, it would be easy to make 
the Swabian leviathan somewhat of the same kind of 
a bore. One is, as it is, tempted to say he owes his 
fame to longevity and industry 

There is a tendency to the repetition of certain 
phra':i:)a, which jars the attentive reader a little, there 
are some words used which are not to bo found in the 
Century dictionary, some slips, but very few, in 
proof-reading. Indeed, such minor blemishes are ex- 
cepti(»nally scarce for a work so extensive. Some 
perhaps not so negligible may nevertheless be passed 
over. It is hardly justifiable to refer further to these 
comparatively few shortcomings, since there is not 
more space permitted for an appreciation of the mer- 
its of a book which is, on the whole, an ornament to 
American scholarship. 

Jonathan Wrtoht 

SPECIAL ARTICLES 
ON THE ADAPTATION OF WHEAT TO 
GROWTH MEDIA DEFICIENT IN 
NUTRIENTS 

In the correlation obtained between differences iu 
yield of grain of different varieties of spring wheats 
and that of their reli^ive earliness of maturation ap- 
pears a relation that suggests a factor which presum- 
ably plays no inconsiderable role in the adaptation 
of variety of wheat (and probably other plants) for 
maximum grain production from growth media mark- 
edly deficient in essential salt elements. Of nine dif- 
ferent varieties grown in such a medium, the largest 
yield of grain, 200 milligrams per culture (average of 
20, each containing 5 plants), was produced by the 
variety that ripened first* and the lowest yield, 46 
milligrams per eolture, produced by one of the last 
maturing varieties. The other varieties produced 
yields of grain that fell between these two Umita* and 


the magnitude of yield gexierally corresponded with 
the relative earliness of the variety. Seven weeks 
elapsed between the time the earliest and latest varie- 
ties ripened. There was no correlation between the 
total dry weights of the different varieties and their 
comparative earliness. The average dry weight pro- 
duced per oolture was approximately 1.3 grams, re- 
gardless of variety. 

The plants were grown in tap water, which at a 
growth medium can be defined as being markedly defi-* 
cient in essential salt elements. Its osmotic value was 
equal to approximately 0.12 atmosphere osmotic pres- 
sure, with the ions Cl, So^, Ca and Mg constituting 
tlie major portion of the solutes. The grain per cul- 
ture was that which five plants produced, having 
available to them only those solutes contained in two 
quarts of tap water (two quart Mason jars were used 
as tlie culture containers) plus that which the seed- 
lings G-0 cm. high, germinated in tap water, contained 
when set in culture jars and one-half c.c. of .01 moL 
solution of FeSO^ per culture added at the beginning 
of the cxperimezit. When the plants were six weeks 
old, from 300 to 500 c.c. of distilled water were added 
to each jar, this being the only change or addition 
made to the original tw^o quarts of tap water. 

As there was no correlation between differences in 
yield of grain of the different varieties and that of 
their relative earliness of maturation when they 
were grown in fertile soil, the question may 
be asked as to causes operative to bring about 
the results obtained when tap water was used as the 
growth medium. It appeal’s that the tap water had 
no particular merit per se other than being a growth 
medium, deficient in nutrients, which enabled that 
variety of wheat that completed its growth cycle in 
the shortest period of time (that is, an early wheat) 
to utilize that small supply of salt elements most effi- 
ciently in the production of grain. Granted that the 
rate of utilization of nutrients for similar processes 
in these wheats was about the same, and that some 
of the nutrients were u.s(}d in such a way during the 
vegetative growth period of the plants as to pre- 
clude their later utilization for the production of 
grain, then obviously the wheat which has a long- 
growing period, being a late variety, has less nutri- 
ents available for grain production than has an early 
variety. Whether a variety of wheat is early late 
undoubtedly is largely determined by genetic afid en- 
vironmentaJ factors, but tlie result of tlzese jhetors — 
that is, whether the variety is early or lalb— in no 
small measure determines to what extent that mini- 
mum supply of salt elements in the gro;)i^h medium 
can best be utilized for the production if grain, 

w/f, Ghirickb 

Laboratohy or Plant Nutrition, ^ 

UNnrosrtT or Caufornia 
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A NEW VACUUM PUMP 

Ik copnectioti w5th certain bacterial fermentation 
studies a riew Spren^l pump was designed with 
three diatmct requirements in view: First, to avoid 
the labor accompanying the raising and lowering of 
the heavy mercoiy reservoir of the Sprengel pump; 
second, to prevent the carrying over of air bubbles 
from the main mercury reservoir to the falling tube, 
and third, to make the pump simple, inexpensive and 
serviceable both for exhaustion and for the collection 
of gases. 

The first difficulty has been overcome auccesafully 
by the so-called Boltwood pump, as well as the pres- 
ent device, while the new pump alone meets the other 
two requirements completely, with the feature of 
automatic operation retained. 

The following description of the new pump and of 
its operation may be of interest to those who are fac- 
ing the same problems as the writer^s. 



A is the main mercury reservoir. Both B and C 
bulbs are air traps, C being used to insure the com- 
plete removal of the air bubbles, should they escape 
ifrom the trap B, One end of the inverted syphon E 
fosod into the air trap B, so that the mercury level 
A and B bulbs Is always maintained, while the 
flnv of the mercury from A to Cr is regulated by the 
stopock D. H is the falling tube, which has a diam- 
eter ov 2 mm. and a length of 160 mm. A McLeod 
vacuum MUge J is connected to the head of the fall- 
ing tubeTl. which teminates in one arm of the dry- 
ing chanvb'T AT. The fermentation tube L is jointed 
to the otbet ai'm of the K chamber. M is the mer- 
cuiy-reservoji-, to collect mercury coming from the 
falling tube. is the leveling tube whose height 
must be above hat of the inverted end of the falling 
tube in order U keep it under mercury; especially 
important during the time of collection of the gases. 


The return of the mercary from ilf to A is aceomtiJ 
plisiied through the lube P with the aid of air ad. 
mitted at O' and mainly by the suction force at T, 
which is eonnectod to a wator aspirator. Y is a 
•safety bottle used to receive any '^kick-book” water 
from the aspirator. S opening at A is employed for 
the filling and emptying of the mercury. It can be 
sealed up easily by a small rubber stopper. Stop- 
cock 0 is to regulate the flow of the surplus mercury 
from N, end stopcock O' to regulate the required 
amount of air to be admitted to tube P. 

The pump is operated as follows: Fill the bulb A 
with mercury tlirough the opening up to the level 
below A'. Then open the stopcock D, allowing the 
mercury to flow slowly through E over the top of F, 
filling the depression W, and then through X to fir. 
The stopcock D should be so regulated that the rapid- 
ity of the flow of mercury dropping down from G 
will give the rate needed. When the atmospheric 
pressure is reduced to about 40 cm., the suction force 
(aspirator being previously opened) is applied by 
opening the stopcock Q\ At the same time, the stop- 
cocks 0 and O' are also regulated, so that the mer- 
cury collected in M and H can be retruned to A by 
the same suction force from T. A continuous supply 
of mercury in the bulb A is thus maintained; also, a 
complete circuit of broken mercury will be seen from 
(? to J. as long as the aspirator is running. 

The air bubbles carried over by the mercury from 
A will rise as soon as they emerge from F, and will 
be swept away by the suction force from the as- 
pirator through Q, The same process is repeated at 
C. Q must be opened very little in order to prevent 
the suction force from being strong enough to draw 
the gas from L through G, instead of being carried 
down by the mercury drops. 

So long as the aspirator is kept in operation, two 
partial vacuum traps at B and € are created and 
maintained, from which the chances for the air bub- 
bles to escape downward are very slight. If they 
escape at all, the quantity would be so trivial as to 
cause no serious consequence. 

The same pump and the same process o£ operation 
are applicable for exhaustion of the culture tube or 
bottle and for the collection of the bacterial gaeee. 
However, when an inverted Hompel burette is used 
to receive the gas, the mercury level at M must be 
kept at about M'. Very little effort is required to 
manipulate tins apparatus when it is ones set in 
.operation, provided that the water aspirator has a 
pressure of 20-^ pounds per square inch, which can 
always be bad in almost every ordinary laboratory. 

A minimum atmospheric pressure of about 0^02 
mm. has been attained with this apparatus. 

C. C. Chxk 

Tnx SnxrmiiD 8aucKTiiao Scitoot, 

Yale UKivBRfliTT 
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ON APPLIED AND PURE SCIENCE 

The tirrum “pure science” and ^^applied acieneo” 
are freqiiently used at the presmit time, and usually 
in a manner that logically either does not differen- 
tiate between the two terms, or differentiates on the 
basis of motives of the devotees. The terms “pure” 
and “applied” arc not happy ones, but 1 shall point 
out that tliere a logical basis upon which a diffei-eii- 
tiatiou may be founded. Applied science inelndtw 
more than what is embraced in the invention a 1 
branches of engineering. 

It is sometimes intiiuated that applied science has 
to do with the selling or salesmanship side of science, 
whereas pure seieuce is not so <wmmonpla("e. Some- 
times a])plied science is the j>rnctical, pure science the 
impractical, that is, sometliing more or less associated 
with the hel])less professor Avho has specialized to an 
extent that ho/ is very inucii akin to the suburban 
ticket agent whose knowledge of time tables, of sta- 
tions and of railroads is wiiolly contained upon one 
card giving th(^ times of <h‘parture and arrival of 
trains at and from liis station to the city station.' 
Sometimes puj‘i> science is the free or unrestrained as 
opposed to the apjilied or restrained. Indeed, some 
have it that pure science is the more or less useless as 
compared with tiie apfdied, the immediately useful. 
Or the pure may be the exact in contrast with the ap- 
]d.ied. At other times the distinction is made on the 
basis of tbe motives of the investigator rather than 
upon the nature or application of the subject-matter. 
The one then is the altruistic, as opjio.sod to the sel- 
fishly commercial. These differentiations on the basis 
of motiviss sliade off into the strictly intellectual cla.s.s 
distinctions, which may evem aver that applied science 
is not a worthy subject for the mind to entertain. 
This type of attitude was very general in countries 
outside of Germany up to recent times. It is of in- 
terest to remark that it is almost identical with the 
attitude that prevailed prior to the sixteenth and sev- 
enteenth c<;nturiea in regard to the experimental sci- 
ences in general, as opposed to other activities of the 
intellect such ns the literary, the philosophic or spec- 
ulative. So far as motives of the investigator are 
concerned one can find examples in both pure and 
apiriied that will illustrate almost any motive that 
cc^ bo entertained by the human mind. An attempt 
^ d^erentiation on such grounds is futile. We can 

d|HN:ia]ixation implies a dynamic and not a passive 
state, tt may well bo questioned whether either of these 
CAses represents what is ineaut by speoiaURatioiu 



20 


SCIENCE 


find in the humblest meoUanic^’s shop that things ^re 
very frequently doi»e for their own sake. Some hi- 
vestigators may pride themselves in that they carry 
on research for its own sake. This is probably true, 
but it be equally true for the lawyer, the physic 
cian, the blacksmith, the carpenter, the farmer and 
indeed may be true for nil kinds of activities and for 
all classes of human beings. The feeling of delight 
in activity of an intellectual kind is a very close kin 
to the feeling of delight in activity of a purely physi- 
cal kind. Of course in the former case the attendant 
circunistnm*es may bo far more complex, liaving more 
iiitimate association with ideals, and perhaps at times 
involved witii a more or less artificial standard of 
sacrifice. If the difference between the pure and the 
applied scietjce is only one of motive on the part of 
the investigator, it means that in most (;ases wo shall 
not be able to tell whether any parti call ar product of 
research is pure or applied science. For, as the his- 
tory of scioiu^e i.s recorded at the present time, little 
attention is jmid to any y)orsonal traits. In fact, it is 
a matter of common knowledge that the re^sults of sci- 
ence are respected from whHt<‘ver quarters of the 
world they come because they are not personal. 

Men guard the products of their exi)erimentntion 
and thinking with about the same /.ealousness as they 
guard their purses. One may find any mental state 
activating in the adding to and tlu? use of the purse. 
So also one may find almost any mental state acti- 
vating in the adding to or in the use of the intel- 
lectual products for monetary returns or for social 
recognition and power. At the present time scientific 
rese4irch is a professional matter and to classify the 
products on the grounds of the motive or motives 
that may liave been the governing factor impelling 
the particular individual to enter any particular pro- 
fes.sion will lead nowhere. Scientific research, like 
any other profession or occu]>ation, may bo entered 
into for de.structive and even murderous purposes; 
witness modem wars and prei)aration for wars;^ or 
it may be entered into by an abnormally zealous mind 
with the idea of sacrifice for the ematicipation of 
mankind. Usually the impulse lies somewhere be- 
tween these two, and is intimately coupled with the 
necessity of making a livelihood in a manner most 
appealing and eoniraenduble to the particular indi- 
vidual. 

One may exi>ect that if there is a snflicient contrast 
between the pure and apidied for practical differen- 
tiation, there must be also a <'lenr basis, other than 
personal, upon wbich a practical judgment may be 
made; or, at least something nssociated with the per- 
sonal motive that may be easily discerned by .some 

2 This is instanced because it has professional and 
social recognition. I am not referring to ignoble and 
unsocial purposes of social outcasts. 
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one not intimate w‘ith tlm investigator himself. There 
ore immediately evident two possibilities; ru., a dif- 
ferentiation upon the nature of the mibject-matter 
itself and the manner of treating it, or upon the iises 
to which the subject-matter may be or is put. Classes 
based upon uses of subject-matter may be numeitnis 
and are equally trivial. The subject-matte of one 
branch of science may be said to be applied whtyi 
used in another branch, whether in tins theory or for 
practical purposes. Again, the uses of the subject- 
matter ill theory may^ be set in contrast "with the uses 
in practice, ns ]>ure and applied. Experimental work 
might on this basis be called pure or applied science 
according ns it was undertaken for the sake of the 
theory or i'or its possibility of usefulness in com- 
merce and industry for the sake of its commo- 
ditivity). The viewpoint bore becomes coincident 
Avith that given in detail below based upon n division 
of the .subje<jt-matter rather than Ufana tlie uses of 
the sub j ect-rnn tter . 

If the differentiniioii is on the grounds of the use- 
ful and the iion-nseful, it remains exceedingly difil- 
cult to define Avhat nuiy be meant by the word useful. 
If this word be taken in a very geriernl sen.se of hav- 
ing the property or capacity of facilitating activity, 
physical or mental, in any department of human en- 
deavor, then there remains little if any ground upon 
which to differentiate not onl}^ the products of science 
but those of art and religion as well. If, however, by 
useful is ineatit “that which may be immediately ap- 
plied to not monetary retunm,’* then it might seem to 
the business man at least that we have a working defi- 
nition of pure and applied science. But there is no 
logic in this definition. Some applied science can 
never net under ordinary circumstances any monetary 
n?tums that a Imokkeepcr may know it. The best 
that one may hope for is tliat the aggregate activities 
over appreciable interv^als of time of a laboratory 
devoted to applied science shall not have been carried 
fit a monetary loss. The interval of time that one 
may care to consider in this discussion is an impor- 
tant element. If the interval is too short not even 
applied acienco can be useful. From the ordinary 
business viewpoint the interval may be the ordinary 
business cycle. For larger and more permanent and 
extensive industrial establishments the interval }>e- 
conies longer and even indefinite perhaps. No de- 
partment of science would welcome it, to be stigmit- 
tized as useless. There is probably nothing felt mor<i( 
convincingly than that all the present activities thaf 
may be classified ns scietitifio will in due time be uwi- 
fid to mankind nfc large, and will amply redound in 
actual material wealth and well-being* The aim of 
science (perhaps in coujunctioh with other activities 
ultimately, too) is the conquest of the tmivarse. Iliis 
has been the theme of the dreams of rnMte u^mla 
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down through the centuries for which history lias 
been clearly written. To entertain that such conquest 
is futile is to indict the whole of mankind throughout 
the ages. 

The greatest workers in physics have pointed out 
and in many cases actually carried through certain 
applications of science : witness the ophthalmoscope of 
Helmholtz, the miner’s lamp of Davy, and many 
others. Kelvin said: . . in physical science many 
of the greatest advances that have been made from 
the beginning of the world to the present time have 
been in the earnest desire to turn the knowledge of 
the properties of matter to some purpose useful to 
mankind.’’ 

In considering the uses of sciences and the worth- 
whilcnesB of science one is prone to recall the late 
wars and to ask semi-philosophic and serai -moral 
. questions. Such uses do not Cyoncern us hero and 
may be dismissed with a statement or two. The aims 
of science in peace time are to construct and to give 
the maximum of good to the world. The aims of sci- 
ence in wars are to construct as necessity demands 
only for the one party and to destroy most effectively 
tlv» best of and to take the most from the other 
party. There is here not a question of science 
versuB WOTS and destruction, but a peaceful versus a 
warlike state of mind. A state of rationality against 
a state of irrationality, more or leas — a healthy mind 
against a pathologic^ mind. These states of mind 
are entertained alike by all levels of society, as is 
amply recorded during the present and late wars, 
from those who apparently in peace time pursue 
scientific research with loftiest ideals, down to tlmse 
who exist on the verge of mental anarchy. The group 
impulse overwhelms the individual. All social enti- 
ties are builders in this world and rise to diilerent 
scaffolding levels with the ages. As the workers on 
the ground have only mud and pickaxes with which 
to build, 80 they have also only these with which to 
menace. 6o, too, every age has its tools, whether for 
" social good or for social menace. 

Sometimes a differentiation is made on the grounds 
of being exact and applied. Such demarcation is 
more applicable to mathematics as such in oontrastr" 
to all other sciences. Matliennitics strives for the 
accuracy that only logic can attain. Nothing ia too 
^oll or too large to be reckoned with. In fact, rela- 
tive magnitude in general does not set relative im- 
portance of quantities, as it does in all other sciences. 
In phyeiea, for instance, one strives to take account 
of as small ^[uantities of things as it may be prac- 
tical ^ possible in any given experiment to do so. 
BnOmous efforts ate made in the perfection of 
ods and apparatus in order to take account of 
and «nallet relative amounts of a thing or of 


the effect. So, in any application of mathematics to 
physics, summations, for example, are carried out 
only to such extent as is consistent with the attain- 
ments of experiments. In applied science (in gen- 
eral, tlie engineering sciences) relative magnitudes 
become even more important. Small relative quan- 
tities of any thing or effect are ignored as soon as 
it is shown that they are of no practical importance; 
and enormously large quantities are avoided. Ac- 
curacy without limit is a characteristic of mathe- 
matical logic; accuracy as great as may bo attained 
is the aim in physics; accuracy as good as need be is 
the practice in engineering. 

One sees no practical and logical basis of differen- 
tiation between any two phases of science by motives 
alone, nor by the uses of tlie subject-matter. Wo 
must return, then, to the nature of the subject-matter 
itself and the manner of treating it, or its intorrelo- 
tions. As has already been hinted at, what is ordi- 
narily dearly classed as applied science is in some 
way connected with some commodity of commerce. 
We find also that wliat is clearly pure science is far 
removed from any commodity, although sometimes it 
appears to be intimately associated with a commodity. 
However, this idea does present a basis for a logical 
differentiation between pure and applied science. 
For logic all sciences look to mathematics. Mathe- 
matics has also two viewpoints of tlie pure and the 
applied mathematics. We may expect, then, that 
mathematics may be clear on definitions of parts of 
itself, and perhaps may suggest a basis of definition 
that is useful in all cases. This is found to be the 
case.® We then may proceed to differentiate between 
pure and applied science on the basis of subject-mat- 
t*5r chiefly and on tlie manner in which any particular 
portion of subject-matter is related to the general 
subject-matter- First, however, a few atatements will 
be introduced to bring out what is meant by certain 
useful terms, proposition, propositional function, 
verifiers, falsifiers, that are not commonly found in 
the physical sciences. 

All of the phy^sical sciences have the objective 
viewpoint That is, they deal with objects of the ex- 
ternal world that exist independently of and outside 
of ourselves. These objects luive various pi-operties, 
some of which enable the object to stimulate sense 
organa in what is termed an adequate manner, so as 
to make u» aware of its existence. In general, it is 
never an isolated body nor u single property of the 
objedt that ia the stimulating factor. There is al- 
ways H complex of stimuli to wliich our sense organs 
are exposed. Likewise, such complexes of stimuli 
give rike to complexes of sensations. We analyse the 
complexes of sensations when wo learn about the ob- 

• In this connection reference may b'o made to Keysor, 
Mathematical Philosophy,” Dutton and Co., 1922. 
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jects of tho universe. • Abstractions are formed into 
concepts of things and of relations between things. 
New things and new relations may be discovered. 
Many things are found to be related in many ways. 
These relations, more or less general, are usually re- 
ferred to as laws. The primary aim of a great por- 
tion of science is to discover these laws. The proper- 
ties of matter and of organisms are studied and com- 
piled in order tliat new and more general relations 
may bo discerned. Such general relations may be 
termed propositions, irrespective of whether they 
have been dignified as laws. Propositions are bound 
together with other propositions into more general 
relations and more far-reaching, which in turn may 
be called proi>ositional fuiictions. Now, pure science 
is in search of propositions and of propositional 
functions. Pure science is interested in the special 
properties of matter only in ao far as they are “veri- 
fiers” or “falsifiers” of propositions and proposi- 
tional functions. It miist in most cases proceed from 
the facts of individual species of matter and move on 
inductively. However, having once established or 
arrived at a proposition or propositional function, it 
may proceed deductively. Tlie singular fact is that a 
proposition or a propositional function may guide 
into patlis not dreamed of during its fomulation. 
So, in fact, we might cite as an illustration of a 
proposition, that when thinking is logical, the con- 
dusibns arrived at are very frequently found to fit 
experience in far-removed and new fields. Somehow, 
tho guiding that makes us feel that a process of think- 
ing is logical is also connected with the restraining 
or guiding in the processes of nature. Herein lies 
the power of mathematical logic when applied to 
physics or to any other braiich of science. A very 
good illustration of a proi)ositional function in phys- 
ics is the theory of relativity, with its deduced propo- 
sition that electromagnetic wave radiation i.s subject 
to gravitation. A particular verifier Is the influence 
of the sun upon a beam of light passing near it. 

Pure science, then, deals with the propositions and 
propositional functions and with properties of ma- 
terials in 80 far as they furnish verifiers or falsifiers 
of the propositions and propositional functions, or in 
so far as they may be made the basis for new propo- 
sitions. Applied science, on the other hand, as has 
already been intimated, is associated with some com- 
modity of commerce or with some substance or thing 
which is destined to become such. That is, it is con- 
cerned with particular verifiers and falsifiers that are 
directly associated with a commodity. It is inter- 
ested in all properties which the commodity has and 
oven in those of other commodities and materials that 
have a bearing upon the commodity in question. It 
ia interested in materials entirely different from the 
commodity in so far as it may ha possible and neces- 


sary to have substitutes, either for the purpose of 
bettering the t^mmodity or the service it renders, or 
for the purpose of controlling the market more ef- 
ficiently. Here is noted an clement of restraint In 
applied science that appawntly did not enter into 
pure science. This is not, however, a clear difference 
between the two. Mmrh of applied science is as indi- 
vidualistic as most of pure is. But the products of 
applied science have a social judgment placed upon 
them much sooner in general than those of pure sci- 
ence. After such BO(dal judgment has been made and 
especially if favorable or encouraging, a portion of 
the science thereafter connected with the product al- 
ways remains more social, for then it means that the 
product is destined to be a commodity or closely as- 
sociated with a commodity in some more or less direct 
manner. This portion {Le,, the more social) will be 
under restraint, for a commodity is essentially a 
social thing and modem industry requires the concen- 
trated efforts of talent, capital and labor. These re- 
straints are not inherent in the subject-matter in gen- 
eral of applied science, nor in the mind of the inves- 
tigator, but lie in the organisation or institution re- 
sponsible for the commodity. Or, they may He in 
the mutual agreement between two or more organiza- 
tions or institutions, or in the ethical coercion that 
may have grown up in any realm of thought or ac- 
tivity. The individual who does the technical or re- 
search w'ork is selected so that his activities result- 
ing in important developments — from whatsoever 
naotive so far as he himself is concerned— may fit into 
the restrained order of things. It is obvious that this 
is not a restraining that exists in or is peculiar to in- 
dustrinl laboratories only where most of the scien- 
tific work done is applied science; and that such re- 
straints exist in other institutions ns well. In scien- 
tific institutions that are endowed for a particular 
purpose the s^uie restraining influences manifest, and 
in other educational institutions as well. Some kind 
of restraint is inevitable in any social undertaking. 

There are various attributes that are frequently 
assigned to either pure or applied science wliioh now 
are obviously only part descriptions in the light of 
these definitions. For instance, consider the matter 
of patentability. Letters patent, copyrights and 
franclii.s©s of any kind are essentially applicable to 
commodities or to procosses related directly to com- 
modities. Propositions and propositional functions 
are not subjects patentable. We might expect, then, 
that applied science and not pure science should eon- 
cem itself about them, Thh attributes of timelineils 
and of being individualistic are possessed the moire 
or less by applied science according as the commodi^ i 
with which the applied science is associated possesses 
them. Again, because a porthm of applied \ 

requires greater social co-operatiqn than most of ; 
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science generally docs, the matter of proper units 
and standorda wherewith to gauge the performanoe 
and composition of the commodity in a manner that 
will have unity of meaning and ujiiversal acceptance, 
is very early of serious concern to applied science. 

If, then, wo must use the terns pure end applied 
sdence, a differentiation baaed on the g^unds of sub- 
ject-matter and relationships found in the subject- 
matter is the more preferable. Applied science deals 
with the properties of commodities, or with proper- 
ties of materials more or loss directly connected with 
the production, distribution or utilkation of commod- 
ities. It is interested in pure science in »o far as 
the latter may give the general formulas by which 
particular behavior may be foretold, or the behavior 
of one kind of material may be compared with that 
of another kind which is involved in a given com- 
modity or may become a substitute for the commod- 
ity. In addition, applied science is interested in 
pure science in so far as any particular verifiers or 
falsifiers may suggest new kinds of commodities, or 
new ways of effecting the production, distribution 
and utilisation of commodities. Pure science is con- 
cerned with the propositions and propositional func- 
tions of science. It is interested in applied science 
in so far as the latter may furnish particular veri- 
fiers and falsifiers of proimsitions and of proposi- 
tional functions. In addition, it is interested in ap- 
plied science in so far as the data may suggest new 
avenues to new propositions. 

Ekoch Kakrkr 

NSLA RSSEAROH LABOaATOaiKS, 

CUSVBW^ND, Omo 

THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
THE LOS ANGELES MEETING 
Tm preliminary announcement of the seventy-sev- 
enth meeting of the American Association for the 
Advancement of Science to be held with the seventh 
annual meeUng of the Pacific Division and the fourth 
annual meeting of the Southwestern Division at Los 
Angeles, from September 17 to 30, will shortly be 
mailed to the members. It is an attractive folder re- 
fieeting credit upon the Los Angeles committee on 
afrangoments which assumed the entire expense of 
printing this announcement as well as the final pro- 
gram which will be distributed at the meeting in Sep- 
tember. The Well-known enterprise and hospitality 
of the Loa Angeles people, together with its unique 
advantages as a convention cHy, gives assurance that 
the sojourner will be well taken care of and every 
made for the success of the meeting. 

: total edipse of September 10, which centers in 

^ tibinity of Los Angeles, will occasion the pres- 
^Mtingukbed astronomers from all 


parts of the world. A diagram of the path of the 
eclipse is presented in the folder with a table show- 
ing the duration of totality for various places. Quot- 
ing from the announcement the eclipse *Vill be of 
especial interest to astronomers and other scientists 
because of the unusual opportunity it will afford for 
undertaking observations with exceptionally powerful 
and complete equipment. This is due to the accessi- 
bility of much of the area within which the eclipse is 
total. The path of totality passes close to Los An- 
geles and over San Diego and many other towns 
which liave excellent transportation facilities. Far- 
themiore, the eclipse occurs at a season of the year 
and at a time of day when the prospect of clear skies 
is very good, as is shown by records extending over 
many years.” 

Naturally, astronomy will be featured rather 
strongly at the Los Angeles meeting. Detailed re- 
ports of observations of the oclipso are of course not 
to be expected. The astronomers in attendance will 
however meet under the auspices of the association, 
holding joint sessions of Section D with the thirtieth 
meeting of the American Astronomical Society, and 
the siunmor meeting of the Astronomical Society of 
the Pacific. These sessions will be held at the Uni- 
versity of Southern California, the Laboratory of the 
Mount Wilson Obseiwatory and the California Insti- 
tute of Technology*. 

A symposium on “Eclipses and Relativity,” with 
Dr, W. W. Campbell, president of the University of 
California; Dr. Charles E. St. John, of Mount Wil- 
son Observatory, and Dr. S. A. Mitchell, of the Uni- 
versity of Virginia, as speakci*s, will be a feature of 
the general sessions at the University of Southern 
California, 

A Research Conference will be held Monday at 
noon, September 17, during the luncheon period. The 
encouragement and coordination of research work on 
the Pacific Coast will be discussed and delegates will 
be heard from the various universities and research 
institutions in this field. 

The Los Angeles meeting will be formally opened 
Monday evening, September 17, in the Bovard Audi- 
torium, University of Southern California, with an 
address by President E. P. Lewis, of the Pacific Di- 
vision of the American A association for the Advance- 
ment of Science, following which the usual public 
reception will be held. 

On Monday afternoon, September 17, the sympo- 
sium on “Eclipsoa and Relativity” will be held. It 
is represented that this discussion will be judiciously 
bereft of some of its inherent technicalities and suited 
to the comprehension of the average layman. It will 
prove a most attractive feature of the general sessions. 

A banquet will be arranged for Tuesday evening, 
September 23, at 6:30 for all members of the asso- 
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ciatioti and aflUiated societies. Following tiae dinner, 
adjournment will be taken to Bovard Auditoriuiu, 
where at 8 : 00 P. M. rni address will be given by Dr. 
John C. Merriarn, president ot* the Carnegie Institu- 
tion of Washington. Dr. Merriam has chosen for hia 
Bubject the famous La Brea Deposits with the discov- 
ery and exploitation of which he has been closely 
connected. A wonderful display of fossils from 
Rancho La Brea is on exhibit at the Museum of His- 
tory, Science and Art, a short distance from Bovard 
Auditorium. 

On Wednesday evening, September 19, an address 
will be given by Dr. R. B. von Kleinsmid, president 
of the University of Southern California, ** Science in 
its Relationship to Liberal Education.” 

Meetings of Societies 

Twenty-five afliliated societies announce meetings to 
be held under the general auspices of the association. 
Except in the case of the astronomical societies, some 
of whose meetings wdll be held in Pasadena, these 
meetings will all be accommodated in the George 
Finley Bovard Administration Building of the Uni- 
versity of Southern California. The American Asso- 
ciation of Petroleum Geologists will hold its regular 
meetings from September 20 to 22, immediately fol- 
lowing the period announced for the other meetings. 

The following soeietiee are planning to hold meet- 
ings: 

The American Association of Economic Entomologists 
The American Association of Petroleum Geologists 
The American Astronomical Society- 
Section D (Astronomy), The American Association for 
the Advancement of Science 
The Astronomical Society of the Pacific 
The American Choxnical Society, California Section 
The American Chemical Society, Southern California 
Section 

The American Meteorological Society 
The American Physical Society 

The Amoricmi Phytopathological Society, Pacific Di- 
vision 

The Cooper Ornithological Club, Korthern Division 
The Cooper Ornithological Club, Southern Division 
The Cordilleran Section, The Geological Society of 
America 

Tire Ecological Society of America 
The Lorquhi Natural History Club of the Southwest 
Muaoum 

The Pacific Coast Branch Paleontological Society 
Tlie Pacific Coast Entomological Society 
The Pacific Division of the Plant Physiological Section 
of the Botanical Society of America 
The Pacific Fisheries Society 

The San Frauciseto Section, The American Mathematical 
Society 

The Ban Francisco Society, The Archeological Institute 
of America 

The Seismological Society of America 


The Southern OaHfomia Section, The Americau Society 
of Maminalogiete 

The Westorn Psyehological Association 
The Western Society of Katuraliirte 

W, W, Sakgeant, 
Secretory, Podfle Dti?«ion 

THE NEW MARINE BIOLOOlCAL RE-* 
SEARCH STATION OF THE BERGEN 
MUSEUM, NORWAY 

The first marina biological station in Norway iras 
built in 1891. It was situated in the city of Bergen 
and was connected with the museum there, where in- 
vestigations of the particularly rich marine fauna of 
the west coast of Norway have formed the chief part 
of the zoological work for almost one hundred years. 

For thirty years this first biological station was of 
great iinportnuee to Norwegian and foreign scien- 
tists; but it then became necessary to discontinue it, 
owing to the increasing pollution of the available 
sea-water, caused by the growth of the city. 

Thanks to the generosity of private individu^s it 
has been possible for the Bergen Museum to build a 
new and larger biological station, now finished and 
open for workers. 

The station is situated on the island of Herdla in 
the archipelago, about 17 miles from Bergen. This 
locality has been chosen ao as to assure a perfect 
supply of sea-water, and so that the laboratories are 
situated as close to the working field as possible. 
From this place one is able to reach any of the bio- 
logical localities typical of the west coast of Norway 
in the course of two hours' sailing at most. Further- 
more, the short distances to be covered are important 
because the greatest difficulties cd;tend the transport 
of the more frail marine organisms from the place of 
capture to the aquaria In the laboratories, and tlie 
animals are often dying or dead wben they reach 
there. It has thus been possible to keep for eight 
months in the aquaria crustaceans caught at a depth 
of 300 metres. 

The west coast of Norway offers a very rich ddd 
for marine biological work, and owing to the great 
variety of bottom and depth, the fauna is correspond- 
ingly varied. The archipelago, consisting of many 
smaller and larger islands, also makes the sea^wtrface 
calm enough for this kind of inveatigation, in spite 
of the proximity of the open Norwegian Sea. FinaUy^ 
this locality has the great advimtage that the sas 
never freesjes over, and it is thus possible to eoHeot 
material tliroughont the winter, while at places evei^ 
further .south ice conditions pr^ent this, > 

The station building contains five laboratories 
a larger room for instruction purpi(>se3. During 
summer ten scientists can be flMseommbdatsd, find 



SCIENCE 


25 


Jtfur 13, 192S] 

ing the winter five, besides the stalf. Ob the second 
floor are the library and private rooms for the visit- 
ing scientists, who also get their board at the station, 
at reasonable cost 

Besides smaller boats the station owm a special 
vessel, the **HGrman Friele,” of 23 tons, constructed 
for all kinds of marine investigations. 

The opportunities for working at this station are 
open to scientifits of all countries. There are no fees 
for this, because it is considered to be the main ob- 
jective of the station to promote marine investigatiotm 
as fully as possible. For the present no regular in- 
vestigations are planned by the station, as it is the 
purpose to supply the scientists working there with 
as much material as possible for their inve.stigations. 
As conditions improve, it is proposed that the station 
take up again the international courses of instruction 
in marine investigations carried on until 1914 at the 
Bergen Museum, and which met with so great a re- 
sponse from the diflferent countries of Europe. Scien- 
tific workers who are interested in securing opportu- 
nities for a stay at this station are requested to com- 
municate with the writer. 

Axjo. BBti7KM^>rN, Director 

Bbegcn Muskum, 

BicaoEN, Noeway 


SCIENTIFIC EVENTS 

MEMORIAL PORTRAIT OF ALFRED RUSSEL 
WALLACE 

A MKMOBUi* portrait of Dr. Alfred Russel Wallace, 
joint author, with Darwin, of the theory of natural 
selection, was unveiled on June 23 at the Natural 
History Museum, South Kensington, by Sir Charles 
S. Sherrington, President of the Royal Society. The 
present year is the centenary of Dr. Wallace's birth. 

Sir James Marchant ofEered the portrait to the 
trustees on behalf of the memorial committee, and 
after unveiling it, according to the report in the Lon- 
don Times, Sir Charles Sherrington said: 

The portrait that has a fitting place within the walls 
of this building in memory of Alfred Bussel Wallace 
will be cherished for many reasons hero. To those great 
collections for which this building is tl^ house and the 
shrine he ctmtributed generously and largely. Much of 
the fruit that he gathered in his expeditions in the 
Malay Archipelago enriches the gallerios hero. But ho 
did even more for this collection and for all collections 
of natural history throughout the world by contributing 
a renowned and fertile idea which has lent and lends 
them ^ further significance and a new meaning. He oon- 
tribitad an interpretation which forms a guiding thread 
to a great deal of the study whieh auoh oolleotions as this 
and his great compeer (Darwin), by 
s^d now, gave a further setting to the 
Vlpe Jii the of such a musomn as we are 


now in, and much Of their interpretation, much of thoir 
study, boars, fui'ther, the great interest that it has 'appli- 
cations oven to human society itsolf. To Wallace, ardent, 
relatively young, intensely curious into the economy of 
nature, and faced with tho prodigality, the almost waste- 
ful luxuriance of nature in tho tropics, there arose tho 
idea to which has boon given a torm that has passed into 
common parlance — the ** struggle of existence” in ani- 
mate nature in relation ^ and in its bearing upon the 
origin of all that astounding, varied maniloldneas of 
feature that tho world exhibits — the origin of species. 
And that Idea, taking its growth from him and from hU 
great, his illustrious friend and coUeaguo, has since that 
time, since he formulated it evon briefly, been, I suppose, 
and stands still, the dominant underlying motive that 
guides the study and arrangement of these collections. 
1 suppose that that happy circumstance of the juxtaposi- 
tion of the portrait that wo see there and of tho statue 
by which we are standing represents In collocation the 
commemoration of two men of whom it may be said, per- 
haps, that never a day passes but their two names rise 
to the memories of the director and the distinguished 
staff who are with him to study and to help others 
to study those collections. Circumstances arranged 
that tho discoveries of these two men came, os 
it were, at tho same niomout and on the very 
same theme side by side l>efoTe the scientific world. 
Such an attendant circumstance luight, in some cases, 
have proved an embarrassment to one or other of them, 
but, as we all know, instead of being an embarrassment 
it formed a bond of generous association between them, 
each one of them striving to exalt the merits of the other. 
Tliat part of the Idatory of science will ever remain as a 
noble and inspiring feature connected with the work of 
these two men. Therefore the picture tliat wo have there 
is not only a memorial of one whoso memory is part of 
tho historic treasure of science, but it will also be an 
abiding source of inspiration for the future, inasmuch 
as it represents a noble trait of character as well os 
genius, which went together in the personality of Alfred 
Bussel Wallace. 

Professor E. B. Poulton, F.R.S., spoke on Wal- 
lace’s life and work, and also bore testimony to his 
generous character end to the enthusiasm with winch 
he entered into an’d promoted the scientific work of 
others; and the Archbishop of Canterbury expressed 
the ready welcome which the trustees gave to that 
striking portrait of a reraarkable man. 

THE ZOOLOGICAL RECORD 

Da, WiTMKB Stone, executive curator of the Acad- 
emy of Natural Sciences, Philadelphia, and chairman 
of the library committee, has addressed the following 
letter to zoological and other societies in America : 

In BonCNOE for May 18, 1023, page 577, is published 
a letter from Mr. P. Chalmers Mitchell, of Tho Zoological 
Booie4y‘ of London, on tho financial status of The Zoolo^- 
icaZ Fscord. It states Uiat the annual loss to the society 
on the issues of the Benord is over £1,100 and is likely 
to increase I that a statement issued by the Council of 
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the Zoological Society in the Spring of 1922, addreseed 
to zoologists and zoological institutions throughout the 
world, gakiti g for support, has produced an unsatisfac* 
tory response; tlmt, unless substantial help is forthcom- 
ing, the Becord will be discontinued; but that the Zo- 
ological Society is ready to continue the Becord, and 
to regard a loss of £500 a year as part of our contribu- 
tion to the common good of zoological science, if other 
institutions guarantee us against further loss.*' 

The I^ibraiy Committee of Uie Academy of Natural 
Sciences of Philadelphia has been authorized by the 
Council of the Academy to offer to the Zoological Society 
of London n guarantee of One Hundred PoUars toward 
any deficit that may arise during the year ending July 
1, 1934, resulting from tho publication of the volume of 
the Becord issued during that year, and to communicate 
its action to other zoological institutions, inviting them 
to take similar action. 

Wo believe that the discontinuance of The Zooloffical 
Becord would be unquestionably a great calamity to zo- 
ologists everywhere. We would therefore urge you to 
consider, as soon as possible, the question of offering a 
sum 'to the Zoological Society of I^ondon as a contribu- 
tion to the guarantee fund asked for in Mr. Mitchell's 
letter and to communicate any affirmative action to tho 
undersigned and to send any contribution direct to tho 
Zoological Society at Eegont's Park, London, N. W. 8. 

THE REMOVAL OF THE DIRECTOR OF THE 
RECLAMATION SERVICE 

ENGiNirKiiS are protesting against the removal of 
Arthur P. Davis as dii-eetor of the U. S, Redamation 
Service. Secretiiry Work's action is characterized as 
prejudicial to the public interest and the soerdary ia 
described as pursuing a dangerous course. The Fed- 
erated American P^ngineering Societies have raised 
formal and vigorous objection to the displucemont of 
Director Davis. The position of the federation is ex- 
plained in a statement by Executive Secretary L. W. 
Wallace, in which lie says: 

Because of the far-reaching results that might ensue 
and because of the seriousness of tho situation, the or- 
ganized engineers and tochnical men of the United States 
are preparing to moke a thorough search into the con- 
siderations that led to tho action taken in regard to the 
Reclamation Service. The American Society of Civil 
Engineers has appointed a special committee to investi- 
gate the matter. Tho public affairs corainitte<> of tho 
Federated American Engineering Societies, of which J. 
Parke Channing of Now York is chairman, has already 
addressed a letter of inquiry to the secretary of the in- 
terior concerning the action. 

This is being done not from tho standpoint of ques- 
tioning the right of a Government official to discharge 
any one that he may elect, but from the point of view of 
the wisdom of tie announced policy that a tochnical 
bureau can be more effectively directed by a man not 
technically trained and fitted in comparison with one so 
technically trained and fitted. 


The work of the Bodomation Service is essentkitlly 
engineoring and technical. There are bumness aspects, to 
be true, but so far as is known there has been no criti- 
cism of the business direction of the Service, other than 
perhaps by certain intoroats in the West who have en* 
dcavoTod to secure a reduction in or have endeavored to 
repudiate payments for reclaimed lands purchased. 

Should this demand prevail, the fundamental principle 
of the enabling act will be displaced and the revolving 
fund for the continuation of the work will be dissipated, 
so that other needed projects can not be carried out un- 
less there be additional drains upon the Treasury of the 
United States. Furthermore, should such an eventuality 
ensue public confidence in the integrity of the direction 
of such work would be so shaken as to make it difficult 
to secure appropriations from Congress to extend the 
work of reclaiming tho arid lands of tho west. 

In the main, the support for such has come from the 
West, but should there be a question as to tho wisdom 
with which the projects are selected and executed, tfaen 
it is entirely probable that the West would not receive 
support from other sections of the country. Therefore, 
not only is the morale of tlie technical service at issue 
but also tho larger thing, perhaps reclamation itself. 

INTERNATIONAL CONGRESSES OF PHYSI- 
OLOGY AND PSYCHOLOGY 

The eleventh International Physiological Congrejss, 
which will he held at Edinburgh on July 23-27, under 
tiie presidency of Sir Edward Sharpoy Schafer, is 
apparently tlie first scientific meeting of its kind in 
Scotland, and promises to be very successful. Al- 
ready more than 250 physiologists from various parts 
of the world have signified their intention of attend- 
ing the meeting, and a large number of countries will 
be represented. The largest contingent from abroad 
is coming from the United States and Canada, and 
will number about forty. A second notice has just 
been circulated, fram which we see that, on presenta- 
tion of an official voucher, return tickets to Edinburgh 
will be issued at a single fare and a tliird by any rail- 
way booking office in Britain. Tho provisional pro» 
gram of the congress includes a reception by the Lord 
Provost of Edinburgh and an address by Professor 
J. J. R. Mncleod, of Toronto, on insulin. Those who 
intend to take part in the congress should, unless they 
have already done so, communicate with one of the 
secretaries, Professor G. Barger or Professor J. C. 
Meakins, University of Edinbuigh. 

The sevcntJi International Congress of Psychology 
will be held at Oxford on July Rfi-August 2, and wUl 
differ from preceding congresses in ttiat it will he 
restricted to 200 members, being confined 

to trained psychologists, and a few oth^ approved 
by the committee. It is hoped to pronde intarna^ 
tional symposia on subjects of present interiwtt, 
contributions beiiig circulated bft advance, and 
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dBf will be deyoted to a di^ereat aapect of psychology 
(generali educational, industrial, medical, social, etc.)* 
The mornings will be occupied in the discussion of 
more general problems (such as the perception of 
time, the peieeption of form, the nature of general 
ability, the concepts of mental and nervous energy, 
the principles of vocational testing, the psychological 
value of certain psychoanalytic views), and the after- 
noons in Uie presentation of a limited number of 
papers offered by individual members. Exhibits of 
apparatus and less technical lectures will be also ar- 
ranged. The rei'Ognized languages of the congress 
will be English, French, German and Italian . — From 
Nature. 

THE LIVERPOOL MEETING OF THE 
BRITISH ASSOCIATION 
The ‘Treliminary Progrutu and Invitation Circu- 
lar” for the approaching Liverpool meeting of the 
Briti.sh Association for the Advancement of Science 
has recently been received. The meeting will occur 
from Wednesday, September 12, to Wednesday, Sep- 
tember 19. Members of tlie American Association 
have been cordially invited to attend the meeting and 
those planning tt) be present may secure copies of the 
Preliminary Program, etc., by applying to the Secre- 
tary of the British Association, Burlington House, 
London, W. 1, They are requested also to inform 
the Washington office of the American Association. 
It is desirable that our own records show approxi- 
mately the number of our members who attend the 
British Association meeting. The Local Secretaries' 
office for the meeting will be in the Manesty Building, 
College Lane, Liverpool, till September 10. The Re- 
ception Room for the meeting will be at St. George's 
Hall. 

The Liverpool meeting will be under the presidency 
of the noted physicist, Professor Sir Ernest Ruther- 
ford, and it will be the ninety-first annual meeting 
of the British Association. The inaugural geiioral 
meeting will occur at 8:30 P. M., on Wednesday, Sep- 
tember 12. At this meeting Sir Ernest Rutherford 
will deliver the presidential address, on ^^The electri- 
cal structure of matter.” On the following days will 
occur the addresses of the sectional presidents, which 
are announced as follows; 

Section A (Iiiathexnatios and Physics). Professor J. 
C, McLennan, on The Origin of Spectra. 

Section B (Chemistry). Professor F. Q* Boanan, on 
the Fhgsioat Chemistry of Interfaces. 

Section C (Geology). Doctor Gertrude Elies, on Some 
4spect$ of Mvotutional Patcontology. 

dection D (Zoology). Professor J. H. Ashworth, on 
Modem Zoology: its Bomdariee md eome of tto Bear- 
on Muman Welfare. 

B (Geography). Doctor Vaughan Cornish, on 
fie and OppotiumMy of the British 


Section F (Economic Science and Statistics). Sir W. 
H. Beveridge, on Unemployment and Population. 

Section G (Engineering). Sir H. Fowler, on Trans- 
port and its iTvdehtedness to Science. 

Section H (Anthropology). Professor P. E, Newberry, 
on JSgypt as a field for Anthropological Besearoh. 

Section I (Physiology). Professor G. H. F, Nuttoll, 
on ^^pmhiosis in Animals and Plants. 

Section J (Psychology). Mr. C. Burt, on The Mental 
Differences between Individuals. 

Section K (Botany). Mr. A. G. Tansley, on The Pres- 
ent Position of Botany. 

Section L (Educational Scienciw). Professor T. P. 
Nunn, on The Bducation of Demos. 

Section M (Agriculture). Doctor C. Crowtlior, on 
Science and the Agricultural Crisis. 

Numerous discussions are announced, some of the 
topics being: Cohesion and Molecular Forces, Voca- 
tional Tests for Engineering Trades, The Physical 
Chemistry of Membranes in relation to Physiological 
Science, The Delingueni Child and Virus Diseases of 
Plants. 

Saturday, September 15, is to be devoted to excur- 
sions. An exhibition of scientific apparatus is being 
organized and a meteorological demonstration is being 
arranged. 

The annual meeting for 1924 will be held in To- 
ronto, Canada. 

Burton E. Livingston, 

Pcrwiancnl Secretary, A. A. A. $. 

THE AMERICAN ASSOCIATION OF PETRO- 
LEUM GEOLOGISTS 

Thk American Association of Petroleum Geologists 
will liold a mid-year meeting in Los Angeles on Sep- 
tember 20, 21 and 22. The jirognini will be devoted 
to (a) papers on geologic theory with special refer- 
ence to the origin and occurrence of oil and gas, (b) 
papers on the geology and development of California 
oil fields, and (c) papers on geologic problems in the 
major oil regions, domestic and foreign. The sessions 
promise to be specially interesting and unusually rich 
in contributions to geologic theory. 

The meeting follows immediately the Special Sum- 
mer Meeting of the American Association for the 
Advancement of Science, and at the same place, mak- 
ing attendance at both meetings particularly conve- 
nient. Tho American Association of Petroleum Geolo- 
gists hopes that many, perhaps all, of those attending 
the earlier meeting may remain over for the latter. 
Every member of the American Association for the 
Advancement of Science, whether geologist or not, 
will find this meeting interesting and profitable, and 
every member is warmly invited to attend and to take 
part in the discuasiouB. 

Max W. Ball, 
President 
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SCIENTIFIC NOTES AND NEWS 

At the eongrregation of the University of Cam- 
bridge, England, held on June 12, the honorary de- 
gree of doctor of science was conferred upon Dr. 
William Henry Welch, director of the School of 
, Hygiene and Public Health of the Johns Hopkins 
University. 

At the commencement exercises of Oberlin College 
on June 20, the honorary degree of doctor of science 
was awarded to Professor Charles J- Chamberlain 
and Professor Henry C. Cowles, both of whom are 
members of the staff of the department of botany of 
the University of Clucago. Professor Chamberlain 
was a member of the Oberlin class of 1888, and Pro- 
fessor Cowles of the Oberlin class of 1893. 

Drury College, on the occasion of its fiftieth anni- 
versary, May 30, confijrred upon Benjamin F. Fitikel, 
Ph.D,, of the chair of mathematics, and on Edward 
M. Shepard, Sc.D., retired professor of geology, the 
honorary degree of LL.D. 

Geralp Swopk, president of the General Electric 
Company, Schenectady, N. Y., received the honorary 
degree of doctor of science from Rutgers College and 
the State University of New Jersey, at the oommence- 
mont exercises on June 12. 

CL.AjfftNCic L. Law has been elected president of the 
Illuminating Engineering Society for the coming 
year. 

Dr. FREDBRrCK B. Power, in charge of the ph>i»- 
chomical laboratory of the Bureau of Chemistry, 
Washirvgton, D. C., was recently elected to honorary 
membership in the New York State Pharmaceutical 
Association- 

PROPESSOR Nrt^s Bohr was made an honorary mem- 
ber of the Cambridge Philosopliical Society and re- 
ceived the honorary degree of doctor of science from 
the University of Cambridge on June 12. 

The Albert Medal of the Royal Society of Arts 
has been awarded this year in duplicate to Sir David 
Bruce and Sir Ronald Eoss, in recognition of the emi- 
nent services they have rendered to the economic de- 
velopment of the world by their achievements in bio- 
logical i^escarch and the study of tropical diseases. 

Dr, Matthias Nicoll, Jr., has been appointed to 
succeed the Jute Dr. Hermann M. Biggs as New York 
State Commissjoner of Health. 

The Ohio Agricultural Experiment Station an- 
nouncGs that the position of nutrition chemist in the 
department of animal industry has been filled through 
the appointment of Roland M. Bethke, Ph.D., Wiscon- 
sin, '23. 


Db, Johh Paubik, director of tha Botapioal Gar- 
den at Batoum, has accepted the poet of aesiataitt to 
the museum director in the botanical garden of Petro- 
grad. 

At the annual meeting of the Now York State As* 
sociation of Consulting Psychologists the following 
officers were elected: President, Dr. David Mitchell; 
Vice-President, Dr. Mark A. May; Secreiary-Treas- 
urer, Miss Elizabeth A. Walsh; Metnher of the Execu- 
tive Committee, Dr. Dean R. Brimhall, to fill out the 
unexpired term of Dr. Ruth Swan Clark, w^ho has 
resigned. 

NatiAre announces the resignation of Sir George 
Boil by after nearly seven years' voluntary service as 
director of fuel research and chairman of the Fuel 
ReBoareb Board under the Department of Scientific 
and Industrial Research, which was established in 
1917 to investigate the nature, preparation and util- 
ization of fuel of all kinds. Dr. C. H. Lauder has been 
appointed director of fuel research and Sir Richard 
Threlfall, a present member of the board, chairman. 
Sir Charles Parsons will continue os a member of the 
board for a further period. Sir George Beilby retains 
his membership of the advisoiy council of the depart- 
ment and has consented to act as honoraiy adviser 
to the board. The following have been appointed 
additional members: Mr. R. A. Burrows, Sir John 
Cadman, Dr. Charles Carpenter, Mr. Samuel Tagg, 
Sir James Walker and Professor R. V. Wheeler. 

The following named fellows of the American 
Association for the Advancement of Science have been 
appointed as official representatives of the Association 
at the approacliing meeting of the British Association 
for the Advancement of Science, which will occur 
from September 12 to 19 at Liverpool : S. C. Brooks, 
biologist, Hygienic Laboratory, U, S. Public Health 
Service, Washington, D. C.; Frederic S. Lee, profes- 
sor of physiology, College of Physicians and Sur- 
geons, Columbia University; G. N. Lewis, professor 
of chemistry and dean of the College of Chemistiy of 
the University of Califoniia; A. P. Mathews, heed of 
the department of physiologic^ chemistry of the Uni- 
versity of Cincinnati; A. R. Moore, professor of 
physiology at Rutgers College; William A. Noyes, 
professor of chemistry and director of the chemical 
laboratory of the University of Illinois. 

Mr. Elmer D. Merrill, director of the Bureau of 
Science, Manila, will represent the Bureau of Science 
at the second Pan-Pacific Science Congress to be held 
in Sydney and Melbourne in August. 

Dr. S. C. Brooks and Dr, M. M. Brooks, blologiat 
and assistant biologist, respectirely, of the HyglatuC 
Laboratory, Washington, D. C., will ^pend the $ 010 *; 
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mtuT abroad visiting vanous scientifie laboratorina and 
attending the Eleventh International Physiological 
Conference at Edinburgh. 

A. A. Johnson, formerly director of the Institute 
of Applied Agriculture at Farmingdale, L. I., has 
just returned from a three months’ trip to Russia 
where he had gone to represent American machinery 
interests and to make arrangements for American 
participation at the Industrial Exhibition at Moscow 
in August. Mr, Johnson, in 1921, was appointed 
chairman of the Russian Relief Commission to inves- 
tigate famine conditions and to make recommenda- 
tions. 

Dr, Wtixiam Walter Gout, associate professor of 
helminthology in the School of Hygiene and Public 
Health of the Johns Hopkins University, ha.s sailed 
fron\ San Francisco for Peking, where he will serve 
as exchange professor in parasitology in the Peking 
Union Medical College during the next academic year. 
Dr. N. R. Stoll, graduate student in the School of 
Hygiene and a research fellow under apx>ointment by 
the Rockefeller Foundation, accompanied Dr. Cort. 

Harlan I. Smith, of the National Museum of 
Canada, is continuing his researches in the Bellacoola 
area of British Columbia. He is also arranging for 
Mackemcie Park, a proposed out-of-door museum, for- 
est reserve and animal sanctuary, as a monument to 
Sir Alexander Mackenzie, the first white man to cross 
Canada. 

Dr, Lafatette B, Men pel, professor of physio- 
logical chemistry in Yale University, who has been 
giving a course of lectures at the University of Cali- 
fornia, recently addressed a symposium of physicians 
in Los Angeles, the Santa Barbara County Medical 
AiMOciation, the California Academy of Medicine, the 
San Francisco Dental Society, the students of Mills 
College, Oakland, and other groups along the Pacific 
Coast upon topics pertaining to nutrition. 

Dr. Henry B. Warp, national president of Sigma 
Xi, addressed the Sigma Xi Club of Southern Cali- 
fornia on the evening of June 16 at tlie Maryland 
Hotel, Pasadena, on **The Future of Sigma Xi.” Pro- 
fessor Ephraim Miller, formerly of the Universit>^ of 
Kansas, who has passed liis ninetieth birthday, was 
present and spoke briefly. 

Dr. Edward V. B. Harley, professor of patho- 
logical chemistry in University College, London, died 
suddenly on May 21, aged fifty-nine years. 

F<mMAL dedication of the Irving Porter Church 
telescope recently installed in Fuertes Observatory, 
CprueU Dnivei^ty, waa held at Eockefellor Hall dur- 
cotomenemnen^ week. The main address was made 
biy B. Curtis/ director of the Allegheny Ob- 


servatory, who traced the influence of astronomy on 
modem thought 

One of the new buildings of the University of Ala- 
bama School of Medicine, Tuscaloosa, will be named 
after Josiah Clark Nott, the founder of the Medical 
Coll^ of Alabama, Mobile, 1869. The college was 
removed to Tuscaloosa in 1920. 

Lieutenant-Colonel James Cubrxe Robertson, 
formerly sanitary commissioner with the government 
of India, died on May 14. 

The death is announced from Brazil of M. Chros- 
towski, the Polish ornithologist. M. Chrostowski was 
well known through his investigations into the tropi- 
cal fauna of South America in the little known dis- 
tricts of Iguaca and Rio Negro. Ho was the author 
of numerous books published in Polish, English and 
French. According to a Reuter despatch, in company 
with another Polish ornithologist, he embarked on an 
expedition to Brazil in 1921 at his own expense, and 
was preparing to return to Poland when he suc- 
cumbed to marsh fever. 

We learn from the Journal of the American Medi- 
cal Association that Count Matsuda, ambassador from 
Japan, accompanied b}' the high officials of the Jap- 
anese embassy, recently deposited two beautiful vases, 
representing Japanese art, in the crypt of the tomb 
of Pasteur, at the Institut de la rue Dutot. The am- 
bassador has also turned over to Dr. Roux, director 
of the Pasteur Institute, the sum of 108,000 francs, 
collected by the scholars and scientists of Japan. In 
a short presentation address, Count Matsuda gave ex- 
pression to the admiration and gratitude felt by his 
compatriots for the work of Pasteur. Dr. Roux, in 
turn, expressed his thanks in the name of his col- 
leagues and emphasized the fact that Japan was one 
of the nations which had understood how best to ap- 
ply the discoveries of Pasteur, not only for the pro- 
tection of public health but also for the progress of 
their industries, especially the raising of silkworms, 
He also referred to the valuable contributions to sci- 
ence made by Japanese scientists, several of whom 
had worked in the laboratories of the Pasteur Insti- 
tute at Paris. 

Arthur William Baoot, entomologist to the Lister 
Institute of Preventive Medicine, lost his life a little 
more than a year ago in the course of an experimental 
inquiry into the role of the louse in the traiiamisison 
of typhus- We learn from Nature that several of Mr. 
Bacot’s friends and colleagues have thought that some 
memorial of him ought to be established in the village 
where he resided and, before his appointment to the 
staff of the Listen Institute, carried out important 
medjco-entomological researches. Baoot entered the 
ranks of specialist investigators from those of ama- 
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teizr naturalisttf uid nature studontsi and always at- 
tached the greatest importance to the teaching of 
nature study in the eleraentaiy schools. Hia col- 
leagues and friends believe that the form of recogni- 
tion which would have been most congenial to lua feel- 
ings would bo the provision of assistance to the au- 
thorities of the council schools in his home (Liough- 
ton) in furthering the study of natural history. With 
that object, a fund has been opened — the Bacot Me- 
morial fund. 

An international memorial api cultural library dedi- 
cated to the memory of Dr. Charles C. Miller, a 
famous American beekeeper, of Marengo, Illinois, has 
been established at the University of Wisconsin. A 
sum of $1,500 to $2,000 has been donated by bee- 
keepers from all parts of the world, and the interest 
from this sum will be used in making additions to the 
library. Many hundreds of volumes of journals and 
books have been donated by beekeepers and scientists, 
and it is the plan of the committee in charge to make 
this one of the best apicultxiral libraries in the world. 
The library is to be dedicated at a conference of bee- 
keepers to be held at Madison, Wisconsin, during the 
week of August 13 to 18. Many prominent authori- 
ties on the subject of apiculture will attend the meet- 
ing and give addresses on some phase of this subject 
On Saturday of that week, a pilgrimage by automo- 
bile mil be made from Madison to Marengo, Illinois, 
where the dedication ceremony will be conducted and 
s memorial tablet placed in the church. 

Burt P. Garnett, who has been technical manager 
of the A, C. S. News Sendee and managing editor of 
the News Edition of the Journal of Industrial and 
Enffineerinp Chemistry, has launched a news syndi- 
cate under his own name in AV"nsliington. Tliis work 
mil consist of the preparation of articles for the 
newspapers and magazines on technical and scientific 
subjects. Hereafter the publicity work of the So- 
ciety will bo in charge of James T. Grady, dire<‘tor 
of the depaitment of public information, Columbia 
University, The managing editorship of the News 
Edition has been entrusted to Dr. Bobert P. Fischeli.s, 
dean and professor of pbarmaceutical chemistry at 
the New Jersey College of Pharmacy, Newark, N. J. 
Dr, Fischelis lias been a member of the staff of Z«- 
dustriaJ and Engineering Chemistry for several years. 

Owing to the death of Dr, Harold C. Ernst, Bos- 
ton, editor of the Journal of Medical Research since 
1896, that journal has become the property of the 
American Association of Pathologists and Bacteriolo- 
gists and will be published in the future by a board 
of o<litors appointed by the council of the association. 
It will be devoted to the prompt publication of orig- 
inal observations and investigations in the field of 


pathology. Commanieations sbonld be addxeaeed to 
the editor-in-chief, Dr, F. B. Mallory, Boston City 
Hospital, Boston. 

The National Academy of Sciences will hold its 
autumn meeting at Cornell University in November, 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The University of Denver has received the largest 
single gift in its history in the form of real estate 
property valued at $1,500,000 from James H. Causey, 
Denver business man and former partner of Governor 
Sweet, of Colorado. Mr. Causey has placed no re- 
strictions on the use to which the gift shall l>e put, 
although in a letter to the board of timstces he stated 
that he would like to see the income used for “the 
creating of international, social and industrial good 
will.” 

Tupts College dedicated on June 10 the new chem- 
ical laboratory built at a cost of $300,000, which will 
be ready for use in the fall. Addresses were made by 
Professor Arthur B, Lamb, of Harvard University, 
and by Professor Charles A. Kraus, of Clark Uni- 
versity. Dr. Arthur Michael, formerly professor of 
chemistry at Tufts, was the guest of honor. In addi- 
tion to this new equipment, the college has just com- 
pleted its campaign for a $1,000,000 endowment fund. 

Dr. W. A. Hamilton, professor of mathematics at 
Beloit College, and Dr. E, S, Haynes, professor of 
astronomy, have resigned their positions in protest at 
tlie action of the board of trustees, who forced the 
resignation of Professor C. L. Clarke, dean of men at 
Beloit, in order to make way for the appointment of 
another member of the faculty to the deanship. Both 
Dr. Hamilton and Dr. Haynes were members of an 
administrative committee which has been in charge 
of the college since the resignation of President M. 
A. Brannon last winter. 

Dr. Henry D. Jump, Philadelphia, has accepted 
the chair of applied therapeutics in the Woman*B 
Medical College. This fills one of the vacancies 
caused by faculty resignations when the Board of 
Corporators refused to reappoint Dr. Alice Weld 
Tallant to the chair of obstetrics at the college. 

Herbert S. Hadley, formerly governor of Mis- 
souri, has been elected chancellor of Wasliington Uni*^‘ 
versity (not of the University of Missouri as was in- 
correctly stated in last week's issue of Science). Dr^ 
Hadley has been professor of law in the University 
of Colorado since 1017. Ho succeeds Dr. Frederic A. 
Hall, formerly professor of Greek, who became acting 
chancellor when Chancellor David F. Houston became 
secretary of agriculture, and was elected chancellor in 
1917. 
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At tbo University of Minnesota, Associate Pro- 
fessors Richard M* Elliott, William Sp Foster and 
Domdd G. Paterson, of the department of psychol- 
ogy, have been promoted to the rank of professor. 
Dr. Charles Bird has been promoted to be assistant 
professor of psychology. 

Da. Israel Maizlish has been appointed instructor 
in physics at Dehigh University. 

Dr. H. S. Raver, of the Univei’sity of Leeds, has 
been appointed professor of physiology at the Uni- 
versity of Manchester. 

Dr. R. J. S. McDowAiiL, lecturer in experitnontal 
physiology and experimental pharmacology at Leeds, 
has been appointed professor of physiology at King's 
College, Loudon. 


DISCUSSION AND CORRESPONDENCE 

MARINE WILCOX IN MEXICO 

Rkcextlt, the East Coast Oil Company, S. A., 
under my direction, drilled a deep test on Idol 
Island, wliich is in the Tainiahua lagoon about sixty 
miles south of Tampico. The location was made 
on whnt we hoped was the extension of one of 
the producing anticlines to the south. When oil in 
commercial quantity was not found at expected depth, 
the well was continued for exploratory purj^osos. 
The samples ivere carefully taken and the results 
from their study are of great interest and we ho}>e to 
publish them shortly. In tiiis notice it is only in- 
tended to discuss a single horizon found there. The 
method used in examination of samples was that first 
developed in our laboratory at Houston and described 
in a paper read before tlie Paleontological Society at 
Boston in 1921. This method has now come into gen- 
eral use in the Gulf Coast region and is giving ex- 
cellent results. It is based, primarily, on occurrence 
of foramimfers either as individuals or in fauaules, 
and we find it about as reliable in use as is the case 
witli many mollusoan faunas. 

In the Idol Island well the samples from 1266 to 
1600 feet showed the same assemblage of forms found 
in surface material taken near the top of the Alasan 
( Jac.kson) beds, while those from 1800 to 2500 corre- 
spond with the form.s found in the Tantoyuca or 
lower Alazan, At 2500 feet there was a break evi- 
denced by both lithologic end faunal changes. Be- 
tween 2500 and 4200 feet the foraminiferal fauna is 
entirely new so far as we are aware. Apparently, 
this formation in its marine foraminiferal phase does 
not outcrop at tlie surface in Mexico. At about 4200 
feist there was another change of material as the drill 
entered thh PapagaUos» and this carried the very 
eharacti^ which we have been able to rec- 


ognize in every sample of surface outcrop of thia 
formation which we have had opportunity to study- 

We had, therefore, in this well about 1700 feet of 
Eocene material between the known Jackson and 
known Cretaceous, the exact correlation of which we 
were unable to make other than that it was probably 
the coastal representative of some part of the Chi<wn- 
topoc of the interior region. 

Within the last few days a scries of samples has 
been received from a well in southern Angelina 
County, about one hundred miles north of Houston, 
The seotiou as shown by these samples is almost en- 
tirely marine and generally highly fossiliferous. 

The samples began at 930 feet. From that depth 
to 1127 the fauna is typically Jackson. There was 
then a break in samples to 2031 feet, below which the 
fauna was Claiborne in age. At 2800 feet the Queen 
City beds were found as non-fossiliferous sand 200 
feet in tluekness. The sample from 3003 feet was a 
core, highly fossiliferous. The foram fauna, which 
is abundant, contains on!}’ a single 8i)ecies found in 
the Claiborne, the remaining forms being absolutely 
different from those of that stage and from the Mid- 
way fauna, of which we have at least 100 collections. 
It Is undoubtedly Wilcox in age. While the surface 
exposures of Wilcox arc often fossil if erous, we know 
of none in which forums have heretofore been found. 
It is certainly the first discovery of such bods in 
Texas, and is of especial interest to us also iu the fact 
that this fauna is practically identical with tlie one in 
the Idol Island well between 2600 and 4200 feet and 
especially with the forma below 3500 feet. The Texas 
fauna is more varied in genera and species, doubtless 
because it is a near-shore phase, while that of Mexico 
was laid down in deeper w^ator. However, the domi- 
nant forms are the same in both and are not known 
in other formations in this region so far as we are 
aware. 

A report on the geology of the Idol Island well is 
in preparation, which will give the details of which 
thus is a brief summary. 

E, T. DuMBIiK 

Houston, Texas 

BEHAVIOR OF THE THRESHER 
SHARK 

None of the literature within ray reach gives defi- 
nite infonnation as to the use of the extremely long, 
slender tail of the thresher shark {Alopiaa vulpes), 
although several writers refer to the general notion 
that it is used to frighten schools of fish in order to 
make them huddle close together. For that reason it 
seema to me that many non-specialists among readers 
o£ SexENOfi may be as much interested as speeialieta 
in a record of a recent observation near the end of 
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the pier belonging to the Scripps Institution at La 
Jolla. This point is about ].,000 feet from shore and 
the water is near thirty feet deep. 

While taking my plankton collection at abotit 7 ; 25 
a, m., April 14, 1923, I hoard a splash near by. 
Turning, I saw about one hundred feet distant a 
swirl in the water like that made by a California sea 
lion. A moment later a long, slender, compressed 
tail (about thi’ee feet long) flashed above the surface 
and lashed about like a coach whip. It evidently be- 
longed to some shark-like creature with which I was 
not acquainted. This exhibit w’as quickly repeated 
once. The body was not visible at all. 

At about 7 ; 45, while draining some water through 
my filtration net I saw about fifty feet from the pier 
what appeared at first to be a ^‘soup fin shark’' (Gal- 
eu 9 syopterus). It was coming diagonally toward 
the surfatie and swimming rapidly. Almost imme- 
diately I noticed a small fish (possibly California 
smelt, Aiherinopsis calif ornicus, about ten inches 
long) frantically swimming just in front. A mo- 
ment later the pursuer, a six-foot thresher shark, 
passed portly ahead of the victim (probably half its 
own length) when it turned quickly and gave the 
coach-whip lash with the tail which T had seen before. 
The victim was much confused, if not actually in- 
jured by tbe whiplike movement, wldch seemed to be 
very accurately aimed. The whip stroke was instantly 
repeated with very confusing speed, and it then became 
evident that the victim was seriously injured. It was, 
liowever, almost under the drip from my net, at which 
the shark was apparently frightened. The shark 
darted away and was not seen again. The victim 
sank, swimming feebly, then come to the surface and 
lay on its side awhile. Then it struggled feebly with 
head at surface, gasping. Finally it sank again until 
out of sight and was not seen again. 

I was much impressed with the speed and skill with 
which the shark worked and with the accuracy shown 
in its strokes at a single flying target. 

W. E. Allen 

La Jolla, Califounia 

ASYMMETRICAL ORATORY 

In tlic work of supenusing clEUss-room teachers dur- 
ing many years and in visiting class rooms in differ- 
ent parts of the country, I have frequently noted 
phenomena analogous to those described by Dr. W. 
Oilman Thompson (Sotenoe, March 16, 1923) as 
“right- and left-handodness in speakers.” 

Many teachers, especially when tlae class is large, 
foetts their service upgn a limited portion of the room 
to the almost complete neglect of the pupils in the 
maf^nal fringe. Whenever I brought this fact to 
the attention of teachers, I found that they were 
tbemsolves unaware of it. On the other hand, I have 


met teachers who were aware of this tendency in 
themselves, and who attempted to counteract it by 
means of some mechanical device, such as seating plan 
or roll book, etc., to insure an equitable distribution 
of attention to all individuals. 

The use of the right or loft hand and arm to release 
the emotional strain for which the voice alone is not 
an adequate outlet may account for the asymmetrical 
presentation in the case of public speakers and ora- 
tors. From my observation in schools I onj inclined 
to attribute the limitation to some irregularity of 
vision. In many oases it is possible to detect defi- 
cient vision on the part of pupils by their posture 
and address. 

This matter deserves more intensive and systematic 
study, both for tlie improvement cf school-room tech- 
nique and for the art of public speaking. 

BENJ. C. GaUENBEflO 

New York 


QUOTATIONS 

MEDICAL PROGRESS 

“Emotional tension,” Sir Almroth Wright de- 
clared in a recent lecture on vaccination, “is intoL 
erant of any intellectual impasse/* He was describ- 
ing in outline the steps by which modern medicine has 
progressed tow^ards a clearer knowledge of disease 
and of the mechanism of the body’s protection against 
disease. Hypotheses are always tentative; of the best 
of them it may be said that, in a sense, they are made 
to be broken. Thus it was “ *the pain in the mind,' 
which is felt when one is appealed to and is power- 
less,” to quote Sir Almroth wliich led Pasteur 

to revise his first theory of vaccination and so to 
achieve his great triumpli over hydrophobia. Last 
week, at St. Mary’s Hospital, Professor Dreyer, of 
Oxford, offered yet another extension of knowledge 
which is the outcome of revised opinions and changed 
ideas. His new treatment of tuberculosis, whether 
ultimately it stands or falls, is the last link in a chain 
extending back to Jenner. The chain is continuous, 
but its linits are not, if the metaphor may be extend- 
ed, of the same shape nor even of the same metal. In 
a series of monographs, of whicii we present some 
account to-day, Sir Almroth Wright has recently out- 
lined his own revised opinions on the subject of vac- 
cination against disease. These differ in many im- 
portant respects from the views this pioneer held 
when he set himself to perfect the method of pre- 
ventive inoculation against typhoid fever, Which stood 
the world in so great stead during the years of the 
war, Sir Almroth no longer believes that our bodies 
elaborate a special and specific antidote ^against each 
germ which attacks them. Ratbar be tgkes the view 
that there is stored up in the white edls of the blood 
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a common stock of antidote 'which can be released 
very swiftly and which is capable of infliGting death 
on most of our miorobic foes. 

These are revolutionary opinions and it would be 
idle to pretend that, at present, they meet with gen- 
eral acceptance. Their importance, however, con not 
be disputed. Nor is it likely that the “pain in the 
mind” which gave them birth will suffer them to re- 
main without the sustenance of continuous experi- 
mental proof. Vaocmntion is now fighting for first 
place among the weapons of cure. Thanks to Sir 
Almroth Wright, Professor Dreyer and others pos- 
sessed of the same temper of mind, it has literally 
forced itself on the world. Failure in more than one 
direction has already been changed into conspicuous 
success; no failure has been accepted as inevitable or 
irremediable. It may be that this urgent spirit is 
about to win its greatest triumphs and that, as Mr. 
Neville Chamberlain suggested at Birmingham on 
Saturday, a new vista of hope is opening before our 
eyes. In any case the future is big with possibility, 
inasmuch as many mindB in the scientific world at 
this time are held in that “emotional tension” from 
which all progress and discovery proceeds . — The Lon- 
don Times, 


SCIENTIFIC BOOKS 

riy Life of Sir Ernest Shackleton, C.V.O., O.B.25. 
(Mil.), LL. IK, with many illustratious. By Hugh 
lioBEKT MixJ^, Heiuemann, Ltd., London, 1023, pp. 
312. 

That truth may be stronger than fiction is occar 
sionolly proven in the career of a remarkable man, 
but seldom more strikingly than in the life of Sir 
Ernest Shackleton, the Antarctic explorer, whose sud- 
den death so profoundly moved the entire civilized 
world. This account of his life by Dr. Mill, which is 
sponsored by Lady Shackleton, if we except the 
rather dull Part One, which deals with Shackleton^s 
boyhood and youth, is a romance which grips the 
reader and fastens his attention to the very end. 

Even more, perhaps, than others, readers already 
familiar with Sir Ernest’s own narratives of his ex- 
peditions (“The Heart of the Antarctic” and “South”) 
will here see the explorer in a new light In this 
intimate portrayal by his frigid Mill, Shackleton 
stands out not only as perhai>s the beat exponent of 
British pluck and endurance, but as the idealist with 
a strong passion for poetry — for the lofty Rentiraentg 
of Browning, Tennyson and Wordsworth even more 
,than for ike strong liquor of Kipling and Service, 
A few stanzas from the heroes favorites have been in- 
serted with rare skill at the headings of chapters. On 
oeeaeion Bir Ernest wooed the muse himself and not 
wtolly without success, as the following lines show, 


dedicated to the sailors who were his devoted com- 
panions in so many adventures : 

But since that vision left me 
1 have looked on those sailor men 
As worthy the brightest idyll 
That poet could ever pen. 

The biographer of Shackleton was well chosen, for 
Dr. Mill is a foremost authority on the history of 
Antarctic exploration as well as a geographer of dis- 
tinction, and his intimate friendship for the explorer 
extended over the entire period of the latter’s ex- 
plorations. Attachment for his friend has not, how- 
ever, blinded Dr. Mill to the fatal optimism which in 
Shackletou’s business ventures seems to have lacked 
that fertility of resource held in cheek by a well- 
ordered judgment which in his exploring expeditions 
amounted almost to genius. 

As a boy and in early youth Shackleton showed 
apparently no indication of the remarkable powers 
which in maturer years were to make him stand forth 
as one of the dominant figures in all polar explora- 
tion, and it is this which accounts for the dullness of 
the first part of the book. Shackleton was a boy of 
good ideals, quite I'eligious, and of poetic sentiments. 
At Dulwich College, which he attended, near his 
home in Ireland, he made no strong impression either 
upon his teachers or upon his mates. Returning 
nineteen yeiirs after leaving college to preside at the 
award of prizes, ho delighted the boys when he said 
that he had “never been so near a Dulwich prize 
before.” 

At sixteen Shackleton went to sea as an apprentice, 
and in the hard life of the sailing shij^s of the time 
rose in eleven years to the rank of stNuond mate. Of 
conscientious scruples and of clean habits, he hod 
Httlo real fellowship with the rough sailors whose 
respect and even whose love and affection he later 
commanded in so remarkable a degree. A glimpse of 
what was in the heart of the young man we learn 
from sonrething which he wu'ote wdien twenty-four: 

I would attain but the goal is that to which Aprilo 
yearned. What can I call success! A few years’ praise 
from those around and thou- — down to grave with 
the knowloflgo that the best thing has boon nilssK'd uu* 
less the world success brings that to pass, and for me 
it seems a long w^ays off, . . . 

Who, from anything r'eeordod in the earlier chap- 
ters, would have 8usi)ected there was to come tlie hero 
who on hia first independent jrolar expedition threw 
away a portion of the warm clothing so ns to carry 
more food and by a supreme effort in the last (Itapes 
pushed nearer the goal; or that here was the loader 
of the forlorn hope siet^ring a little whale-boat across 
eight hundred miles of the stormiest sens of the world 
to achieve the rescue of bis party marooned on Ele- 
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phant Island? Hardly less remarkable was the es- 
cape from the drifting floe after the crushing of the 
Endurance, Here the situation called for patience in 
a leader popularly regarded as impetuous; yet it was 
he who now played the waiting game in opposition to 
his party and so saved them when the time W'as ripe. 

In evaluating w'hat Avas both Scott^s and Shackle- 
ton^s judgment with respect to one important matter^ 
Dr. Mill takes a peculiarly British viewpoint when he 
says of the party’s poor effort in dog driving, “it 
served to strengthen the fine old British tradition 
which Sir Clements Markham set such store by, that 
the best polar draught animals are the human mem- 
bers of the expedition. And in their hearts the Dis- 
covery people did not believe in dogs.” To the re- 
viewer Shackleton once defended the British use of 
ponies as a substitute for dogs on the ground that 
their noses were more generally above the heavy 
drifting snow, ignoring the more important consid- 
erations that ponies can not endure the cold, break 
through the snow, and soon flnish, leaving to the 
human members of the party the heartbreaking work 
of dragging the sledges at a snail’s pace. Fine tradi- 
tion though it may be, this obsession of British ex- 
plorers has cost terrible sacriflees. Scott’s last expe- 
dition proved that the Antarctic summer is too short 
for men to safely venture to the pole with man- 
hauled sledges, and Shackleton must have reached the 
pole on his first expedition had he been fitted out 
with good dog trains. 

The sense of humor which was always keen in 
Shackleton is well illustrated by a Christmas talk to 
children. In response to their applause he said: 
“Now you kids, I’ll put you up to a good thing. If 
you want to see what sledging is like, go home and 
harness the baby to the coal scuttle and drive round 
the dining-room table, but don’t tell your mother I 
told you.” 

After setting out on his last expedition Shackleton 
wrote; 

I love the fight and when things are easy I hate it, 
though when things are wrong 1 get worried. ... I 
don’t think I will ever go on a long expedition again. I 
shall be too old. [A little later he wrote:] Except as 
an explorer I am no good at anything. ... I want to 
see the whole family comfortably settled and then coil 
up my ropes and rest. I think nothing of the world and 
the public. They cheer you one minute and howl you 
down the next. It is what one is oneself and what one 
makes of one’s life that matters. 

William Heebebt Hobbs 

Silurian, Maryland Geological Survey. Balti- 
more, The Johns Hopkins Press, 1923, roy. 8vo; 
794 pp., 67 pi. 

TkE Maryland Geological Survey has just pub- 
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lislied the volume on the “Silurian” of Maryland, riie 
eighth of the series of reports dealing with the sys- 
tematic geology and paleontology of Maryland. lake 
the preceding volumes, this is the result of coopera- 
tive work on the part of specialists. While there is 
alwav’s the danger of a lack of uniformity in such 
cooperative undertakings, it also leads of necessity to 
clarifying discussions among the associates and to on 
illuminating discussion of problems from somewhat 
different angles. ^ The hitter is, to some extent, also 
the case in the Silurian of Maryland, for we find on 
the one hand a careful, conservative description, with 
numerous sections (largely by W. F, Prouty), of the 
geographic distribution, geologic, stratigraphic and 
paleontologic relations, as well os interstate correla- 
tion, of the Silurian by C. K. Swarts; and on the 
other hand a general statement of the American Silu- 
rian formation by E. 0. Ulrich and R. Bossier, com- 
bining the well-known vigorous and incisive criticism 
of the senior author with the minute, painstaking in- 
vestigations of the junior author and through this 
excellent combination furnishing, after much neces- 
sary destruction of antiquated views, highly impor- 
tant constructive additions to our knowledge. This 
is especially apparent in the cose of the Cliniou 
formation, which by means of the most detailed study 
of the Clinton ostracods is divided into a number of 
zones, the tracing of which into the adjacent state 
has, so to speak, solved the troublesome Clinton prob- 
lem for us by establishing reliable datum planes for 
long-distance correlations. In looking over the many 
plates of endless species of similar ostracods of the 
Beyrichia type, one might well think that the limit of 
refinement in species discrimination had here been 
reached and passed, but after all the results obtained 
warrant the outlay of time and money. It is another 
illustration of the general postulate of biology trans- 
ferred into faunal stratigraphy, which is that the 
foundation has first to be laid by unlimited analysis 
for that final synthesis which is to yield the under- 
lying laws of the biologic procession, as well as of 
the incessant movements of land and sea in the his- 
tory of the earth. 

The Silurian fauna of Maryland, save the ostra- 
cods, is carefully described and illustrated by Sworts 
and Prouty. 

The volume is well illustrated, without being 
padded, by diagrams, photographs of typical sections 
and paleogeographic maps (by Ulrich). This new 
addition to the stately series of Maryland reports is 
in every way a credit to the state geologist, his col- 
laborators, and to the state which shows its progres-, 
sive interest and laudable pride in the geology of its 
territoiy by this magnifloont series of publioatious, 

BunoLif 

Staxb Mcsbum, Albakt / ^ 
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SPECIAL ARTICLES 

THE PARTHENOGENETIC DEVELOPMENT 
OF EGGS IN THE OVARY OF THE 
GUINEA PIG 

A RBiiATivELT foT-going paxtheiiogenetic develop- 
ment of eggs in the ovary of the guinea pig has been 
observed by us so far in thirty aniniBls- It can there- 
fore not bo considered an exceptional occurrence. 
We observed these ovarian structures, which owe 
their origin to parthoni>geu€sis, for the first time more 
than twenty years ago. But owing to their shape and 
situation, resembling those of ovarian follicles, we 
believed at that time that they originated in some 
way in the follicles. Very soon afterwards, how- 
ever, the suggestion came to us that the stracturea 
observed bore a great resemblance to certain embry- 
onal formations, and that, therefore, these bodies 
might really be due to a far-going parthenogenetic 
development of the ovum within the mammalian 
ovary. Definite proof for this interpretation we ob- 
tained when, in continuing our search for these struc- 
tures, we found unmistakable embryonic structures 
corresponding to neural tube and to other oinbryonic 
formations in at least two, and probably in tluree, 
guinea pigs. In the large majority of the animals 
observed, the development proceeds to the formation 
of embryonal placenta rather than to the develop- 
ment of the embryonal orgatis proper. We found 
further confirmatory evidence w-hen we succeeded in 
producing experimentally extrauterine pregnancy in 
the guinea pig. It thus became possible to observe 
eggs embedding themselves and developing in the 
peritoneal tissue between tube and uterus. In such an 
embryo developing from a fertilized egg, as well as 
in the ovarian extrauterine pregnancy which owes its 
origin to parthenogenesis, a retardation in the de- 
velopment of the embryo and a relative preponder- 
ance of placental structures occur, owing to the ab- 
normal conditions under which development takes 
place. Under both conditions the developing pla- 
cental structures are of the same character, and giant 
cells and plasroodia are produced ; giant cells migrate 
into the surrounding tissue and are especially at- 
tracted by tbe blood-vessels; they may substitute the 
blood-vessel-endothelium and here, in contact with the 
blood, agglutinate into a syncytial layer. They also 
may penetrate into the blood stream. 

We may assume that in both eaaea in contact with 
the host tissue, which is devoid of deoidua and under 
tbe stimiduB of the strange tissue, the early embry- 
onic fonnations differentiate into placenta rather 
than into embryonic organs proper. Factors present 
in tha blood-vessels act as a formative stimulus lead- 
ing to the production of syncytia. There is no sfcruc- 
tttre in the oVary outside of the ovum which can give 
idee to ^matiofis in the guinea pig; neither the 


granulosa, nor the theca interna of follicles ever un- 
dergo any changes even remotely approaclung these 
parthenogenetic formations. A careful study makes 
it certain that they are identical with embryonic and 
placental structures such as arc produced in normal 
and particularly in extrauteriue pregnmicy in the 
guinea x>i^* 

These parthenogenetic structures take a cyclic 
course; they develop through mitotic coll multiplica- 
tion- After some time tlie unsatisfactory condition 
of nourishment, tiie unyieldincss of the tissue in 
which they are enclosed prevent their further de- 
velopment Mitotic growth ceases. Tbe host con- 
nective tissue encircles them, presses on them, invades 
them and thus they gradiially disappear. 

Not uncommonly hemorrhages occur in the struc- 
tures just as they occur in the normal placenta. 
These hemorrliages arc due to the ingrowth of blood- 
vessels into trophoblastic tissue which shows little 
resistance and to the rarefying action of the wander- 
ing giant celia. Furthermore, around the growing 
embryonic structures hyx^eremia is found and it seems 
that the process of ovulation especially is apt to lead 
to lumiorrhages in these fragile tissues. Not only tbe 
greater part of the ombiyo, but even parts of the 
surrounding ovarian stroma may be destroyed 
throitgh these hemorrhages. Under no other condi- 
tions have we observed hemorrhages of this character 
in the ovary of the guinea pig. 

These embryonal formations develop in young ^ 
well as in older animals and especially also in 
animals which have been kept separated from 
males. 1 have observed them in guinea pigs which 
had not yet ovulated at the time of the development 
of these embryonal bodies; tliey may also develop 
during the latter part of pregnancy and in all those 
cases we can wdth certainty exclude a previous fertili- 
zation of the ovarian ovmn. They, therefore, owe 
their origin to parthenogenesis. 

As many os three embryonic structures may be 
found in the ovaries of a guinea ing at the same 
time; these multiple bodies may be situated either ia 
one ovary or in both ovaries. This multiplicity sug- 
gests the conclusion that, in addition to local stimuli, 
some more general condition affecting the animal as 
a whole favors their development. So far we have 
not succeeded in producing them at will through vari- 
ous experimental procedures of a physical or physico- 
chemicftl nature. The embryonic bodies originate in 
all probability in follicles during the early stages of 
atresia. At the time of ovulation such an atresia 
takes place en masse and this may therefore be a 
specially favorable period for their development; in 
some cases, however, we can exclude a preceding ovu- 
latiodi in the history of the animal in which they are 
found, and they must have originated in follicles be^ 
coming atretic at other periods of the sexual cycle. 
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Atresia of follicles may initiate not only processes 
of maturation in the egg, but also further-going 
changes which are not of a purely degenerative char- 
acter, but consist in the formation of mitotic figures 
other than maturation spindles, and load to the for- 
mation of segments with well-preserved nuclei. Such 
processes have been observed by ourselves as well as 
by various other investigators and recently new evi- 
dence of tlie occurrence of early segmentation in 
ovarian eggs has been brought forward by Newman 
and by Sansom. Our own findings of far-going par- 
thenogcnetic development in the ovarian egg of the 
guinea pig does not depend for recognition upon the 
interpretation of these early changes in the eggs of 
atretic follicles. On the contrary, the more than ex- 
ceptional occurrence of the parthenogenetic embry- 
onic structures described by us lends support to the 
interpretation of the changes observed in the eggs of 
atretic follicles as attempt-s at parthenogenetic de- 
velopment which in the large majority of cases prove 
abortive, but which apparently in certain cases over- 
come the obstacles to a further-going development. 

liSiO I^O£<0 

Wasuincton Univkrsitt 

SUBSOIL ACIDITY 

Ik any forest association the various plants have 
their rootage systems at dififerent levels in the soil, 
though for the most part in the upper portion. Sec- 
ondary roots may be spread over a wide superficial 
area with an occasional plant sending a tap-root 
deeper. These relations have been recently reviewed 
by MacDougallji who also quotes Shertf as stating 
that plants are able to live together because the main 
part of th^ir absorbing systems are placed at differ- 
ent levels in the soil. 

Study of soil conditions at these various levels, 
then, is essential to an understanding of physiolog- 
ical behavior and ecological relations of plants grow- 
ing in the open. One condition is soil acidity, and 
of subsoil acidity a few studies have been made. 
Wherry,® in New Jersey, dug pits and tested at 
twenty-five centimeter intervals to a depth of one 
hundred centi meters, finding a marked decrease in 
acidity with dei)th. Salisbury,^ working at Rotham- 
sted, England, does not tell of his method but finds a 
decrease in acidity to a depth of tliirty inches. 

The writer has made borings in areas of soil types 
found in southeastern Pennsylvania, in all cases in 

1 MaeDoiigali, W. B., 1922, Symbiosis in a deciduous 
foTCHt/^ Hot. Go::,, V. pp. 200-212. 

aWliorry, E. T., 1920, ^^ObMcivations on, the whl acid- 
ity of Ericocoao and associated plants in the Middle 
Atlantic states/^ Prpe. Acad. Xat. AVt., Philadelphia, v. 
7?, pp. 84-113. 

» Salisbury, E. J., 1022, Stratification and hydrogeh- 
ion concentration of the soil in relation to leaching and 
plant succession with special reference to woodlands," 
Jown. £ oology, v. 0, pp. 220-240. 


wooded areas and as typical of the whole area as 
possible. Surface soil conditions have been reviewed 
in a previous paper.* 

All sampling was done with a soil auger; an ordi- 
nary one and a half inch wood auger fitted with 22- 
inch joints of gaspipe and a handle which could be 
uncoupled and carried in the field in a canvas case. 
Borings could be made to 300 centimeters, but usually 
bedrock or a clierty subsoil was rea<{hed at 100 centi- 
meters or less. Care was taken to keep the auger 
clean; upon removing it from tlie boring the outer 
part of the ^‘core*' was scraped off and some of the 
remainder was pressed into a container. Shell vials 
were tried but found U) be too fragile; seriological 
test tubes of size 16 X 120 mm. were adopted, being 
carried in a cloth-lined ease in the field. They were 
marked at 5 cc. and 15 cc. levels, were provided with 
clean corks and were carefully cleaned in distilled 
water each time after using. 

In the field a sample was tamped lightly with a 
glass rod to the 5 cc. level and the tube was corked. 
Being brought to the laboratory (the same day usu- 
ally, or within twenty-four hours) distilled water was 
added to the 15 cc. level and the soil was thoroughly 
stirred. The suspension settling, the extract was 
tested by the colorimetric method with Clark and 
Lubs standards of 0.2 pH interval. A simple type of 
comparator was constructed, using electric light 
screened by blue glass. Turbid solutions were diluted 
one half and compared with standards which liad cor- 
responding turbid solutions placed before them. 


Avkbaojh: pH of St^-soil Samflius 


Depth ® 

[agemtown ObeRter 
loam loam 

Manor 

loam 

Dekalb Oonowlngo 
loam loam 

8 

7.025 

6.781 

6,480 

5.607 

5.571 

— 15 cm. 

6.945 

6.793 

5,375 

5.524 

6.421 

— 30 cm. 

6.859 

5.477 


5.699 

5.691 

— 45 cm. 

6.016 

6.175 

5M0 

5.522 

6.01S 

— 60 cm. 

7.006 

6.293 

6.887 

5.660 

6.218 

— 75 cm. 

7.070 

6.216 

5.983 

5.750 

a.l70 

— 90 cm. 

7.075 

6.230 

6.733 

0.000 

6.166 

— 105 cm. 

7.100 

6.233 






From tests of over five hundred samples pH values 
are given in the accompanying table, averaged to the 
third decimal place. It will be seen that in all coses 
tliero is an increase in acidity with depth to 16 or 30 
cm., then a gradual decrease toward neutrality. The 
e.xtent of this variation seems correlated with tlie pro- 
ductiveness of the soil, being least in the fertile 
Hagerstown loam. 

The relation of these results to plant life, the sig- 
nificance of the variation in pH Values 5vith increas- 
ing depth, and the relation to microbiotic forms of 
the soil will bo treated in a later paper. 

Aethue Piebsok Ksugbx 

UNlVEBSltT or PeNNSTXiVAKIA 

4 Kelley, A. P., 1022, "Plant indicotoia of soil types," 
Soil Boionce, V. 13, 211-223. 
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College de France, and to compare the academic 
world of Paris with that of Berlin*^ It is clear 
enough, on this and other evidence, that Webster did 
not confine himself closely to the laboratory of Helm- 
holt;^ or oven to the study of experimental physics. 
He puts himself down in Who^s Who as having 
studied during the years 1886-00 at Berlin, Paris and 
Stockholm. He was four years, instead oT the more 
usual three, in getting his Ph.D. at Berlin, and even 
so his tli(?sis was, I believe, a philosophical or theo- 
retical disquisition rather than the record of experi- 
mental research accomplished. On the other hand, he 
gained an exceptionally broad and accurate knowl- 
edge of the state of physical and mathematical science 
in Europe, and becaiTie remarkably proficient in the 
use of several languages.^ 

Returning to America in 1800, he became a mem- 
ber of the physics staff at Clark University, then a 
new institution, as junior to Michelson. His next 
fifteen years were espeK'ially fruitful. Lecturing, 
from the stai’t, on the higher mathematical aspects of 
physics, he became, I believe, head of the department 
and director of the physical laboratory in 1892, when 
Michelson was called to Chicago. In 1893 he com- 
pleted an important piece of work, ‘‘An Experi- 
mental Determination of the Period of Electrical Os- 
cillations,”® which won for him, by an award an- 
nounced in 1896, the Elihu Thomson Prize of 5,000 
francs. The details of this event are interesting. 
Thomson had received, in a competition announced in 
1889 by the City of Paris, a prize of 6,000 fratms for 
Ids watt-meter. He then offered the some amount for 
a now competition, as a prize for the best work on 
one of four important problems in elecrtricity. The 
committee for the award consisted of J. Carpentier, 
Hippolyte Fontaine, Hospitalier, Mascart, A. Potier 
and Abdank Abakanowicz. The memoirs were to be 
presented on or before September 15, 1893, and four 
were offered, one in German, one in French, and two, 
numbered at first three and four, respectively, in Eng- 
lish. The committee awarded the prize to the fourth 
paper, with words of especial j)raise for the author, 
who proved to be Webster. But number three was 
considered also worthy of a prize, and ultimately, 
through the generosity of Professor Thomson and the 
French and English Thomson-Houston Companies, 
received also 5,000 francs. This memoir was on the 
same subject as that of Webster, and was the joint 
work of Oliver Ijodge and R. T. Glnzcbrook.® 

1 In after years ho used to addnisH in their own tongue 
aHsembliee of Greeks in Worcester. 

2 The paper descrihing this work is to bO found in the 
Physical Heview, Vol. 6 (18D8) of the First Scries, at p. 
297. 

8 1 have taken this account mainly from SciEiiCE, Vol, 

I (1895), p. 190. 
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Webster’s work in this case was, as be deodfly 
states, an experimental 'verification of the formula 
given years before by other men, of whom he men- 
tions Helmholtz and Schiller. It is a good example 
of the sort of experimental problem toward which he 
inclined and for which he was, np, doubt, best fitted, 
that is, a problem requiring exaot mBSurements in a 
field that could be explored mathematically in ad- 
vance. And to say this is to give him high praise, 
with the implied admission, pei'haps, that he was not 
a man likely to undertake venturesome explorations 
or to introduce distinctly new ideas. The following 
passage taken from his illuminating, and in every 
way admirable, review* of the English edition of 
Hertz’s FAectric Waves, is relevant here: “The proper 
order of procedure [in experimental work] may be 
stated, ‘Think, calculate, plan, experiment, think — 
and fii'st, last, and all the time, thinL^ The method 
often pursued is: ‘Wonder, guess, putter, guess again, 
theorize, and above all avoid calculation.’” This is 
good, safe counsel, and probably it was much needed 
in America at the time it was given, though the world 
doubtless owes a good deal to the class of unsys- 
tematic and usually unsuccessful theorizers who won- 
der, guess, putter, and guess again. 

In 1897 Webster published his Theory of Electric- 
ity and Magnetism ^ based upon the lectures he had 
been giving during six years of teaching at Clark 
University. This treatise was high above the level of 
any precediiig American text-book in this field, with 
the exception of B. 0. Pierce’s Newtonian Potential 
Function f a work of narrower scope, which appeared 
first in 1886. The book is not, and does not profess 
to be, new in its subject-matter; it is rather the work 
of a highly competent and accomplished scholar 
gladly serving as guide to bring young men into the 
intellectual company of the great leaders of thou^t, 
to whom here as always he rendered loyal, ungrufig- 
ing homage. The Preface ends thus: “If the bock 
shall succeed in clearing up some of the difidculties 
generally encountered by the student and in inducing 
him to read the classical writings of Maxwell, Helm- 
holtz, Hertz and Heaviside the object of its author 
will have been achieved.” 

In the same year he gave a course of public lec- 
tures, on Eleotricty and Ether, under the auspices of 
the Lowell Institute of Boston, no small honor for a 
man but 34 years old. 

In 1899 ho took a leading part in founding the 
American Ph3^8ical Society, and I believe that he waa 
the initiator of this movement, though t speak subject 
to correction by those who are more intimately in- 
formed regarding the matter than 1 am. At the or* 
ganizing meeting, which was held at Columbia Uzli^ 

^ Physical Eei>iew, Vol. Z |lS96-6) of the First ^ies* 



m$ dteM seenataxy and ad- 
dtasBfld amsably in explaiiatioii pf tha oall. He 
was made efaaiman o{ ^ eo^ninittee ekoaea to 
up a oonstitutioa far the aoeiety; and in the perma^ 
neat organisation waa made efaairmfui of the eotmcil* 
Rowland was made preoident, Idichelaon, vioe-preai* 
dezLt| and Merritt, of Cornell, seeretary. 

Webster contributed a great deal to the Bucoess of 
the society in its early years. When he did not pre- 
sent papers of his own, he listened diligently to those 
toad by others, a duty occasionally neglected by some 
of us, and his frequent comments were appreciative 
and illominatiug. Moreover, they were delivered with 
such vigor, and such evidence of high spirits, that 
they created a cheerful and lively atmosphere for 
what might Imve been, at times, a rather perfunctory 
and dreary program. 

Few men, it seems to me, have so genuinely re- 
joiced in the nature and achievements of their science 
as Webster did in physics and the mathematics per- 
taining thereto- He iised to iq)eak of the higher reve- 
lations in this held of study almost in the spirit of the 
old hjTnn, 

I love to tell tlie story of uuwKm things above. 

And yet he was not over mathematical in his discus- 
sions j for he had what, in a review® of J. J. Thom- 
son's Electricity and Magneiiatn, he describes os ^*the 
thorough knowledge of mathematics that enables one 
to express mathematical truths in plain language/^ 

His standing among American men of science after 
a dozen years of his professicmal life is well shown 
by the fact that he was elected a mmber of the Na- 
tional Academy of Sciences in 1003, at the age of 39, 
there being at that time, I believe, only two younger 
members, George E. Hale and Theodore W. Richards. 

His Dynamics appeared in 1904, and the same gen- 
eral comments can be made on this book that apply to 
his EUctricity and Maynetism. In reviewing the 
Dynamics, for the Harvard Graduates' Magazine, 1 
described toe author aa "one of the beat spokesmen 
for physics and the mathematics most used in phys- 
ics," and said further that, although at first sight the 
volume under discussion might appear to be intended 
for the mathematicion rather than the physicist, closer 
examination showed it to be written with a very lively 
senat of the objective world. Though printed in Eng- 
Bskt the book was, published by Teubner, of Leipsk, 
as volnme XI in the Series Lchrhiicher dsr UfafAe- 
Wmenachaftm. 

WebBter was, in fact, especially interested in me- 
ehanics, and his later research work in general had 
tp do with matters of a meobanical nature, such as 
toe energy of sound waves and the pressure developed 
^ too explosion ehambers of gnnSv 


It is clear that be had done a great deal in his first 
twenty years out of ccdlege. In dealing, very briefiy, 
with toe remainder of his life, 1 can hardly do bettor 
than repeat certain paragraphs from a letter I wrote 
to the Boston Bcrald soon after his death, and which 
appeared in that paper on May 20 : Thus far we dis- 
cover no bint of impending tragedy in the record of 
his career, but in the light of what has come at last 
it is not difiicnlt to see that years ago he began to be, 
in some measure, the victim of his own gifts and at- 
tainments. If there had been some element of whole- 
some dullness in his make-up, just enough to Show 
him early in life that ho must not try to attend all 
meetings of physicists, understand all papers, atid 
speak all languages, whUe conducting a research lab- 
oratory and teaching all the higher branches of his 
science in his own university, his early years would 
have been less brilliant, but perhaps his later ones 
would have been happier. With the tremendous ad- 
vances and revolutionary changes that have marked 
the history of physics during the last two or three 
decades, the program which be had undertaken be- 
came too much for the powers of any man. 

He probably saw this at the last, but when it 
seemed too late to change. He grew somewhat mor- 
bid, a state of feeling portly shown and partly 
masked by hfe humorous habit in speech and writing. 
Those who knew him well saw that he was depressed 
at times, and even despondent, but his physical vigor 
was so great, his bodily health seemingly always per- 
fect, that no one appears to have realized how dan- 
gerously his mind w’as plunging, under cover of those 
sometimes extravagant bursts of hnaior that seemed 
the evidence of high spirits. 

Arthur Gordon Webster was a good fdlow, and an 
upright, blameless man. In thinking, so far aa I can 
bear to think, of what hia last days must have been, I 
recall the words of William James, who had known 
the depths of despondency, spoken to another man of 
like experience, “No one has a right to speak of life 
who has never felt the fear of life." 

Enwiw H. Haix 
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GAME LAWS FOR THE CONSERVA- 
TION OF WILD PLANTS 

EsvmsKGi! was made in a recent number of Sci- 
ENCft ( Januuiry 12, 1923) by Dr- Gager to the Ver- 
moal law of 1921 in which a list of over forty 
species of native ferns and fipwering plants were 
specified ae protected. The law prohibited general 
oommerci^ eoUection of these forms but allowed 
Umited gathering tor scientific purposes. By infer- 
ence! speeies not mentioned in that list axe oon- 
sidetol anffleiently oonunon aa that their natural in- 
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crease may be expected to take care of any denm&d. 
As a matter of interest, it may be reported that this 
law seems already to have produced the desired re- 
sult, Evidence from both botanical and commercial 
sources indicates that Vermont has ceased to bo open 
territory for the activities of the collectors of rare 
plants. 

Several other states may be repoi'ted os having 
laws of similar import, already passed or up for con- 
eideration. In Connecticut, the interests backing con- 
ticrvation have been instrumental in having rare 
plants recognized as wards of the state, with special 
omphasis on the state flower, mountain laurel (KaU 
-mia latifolia). As long ago os 1867 Connecticut re- 
corded a statute to protect the climbing fern (Lygo- 
dium palmafwm), then widely sought for home deco- 
rations under the name of “Hartford fern.” The 
new statutes, in addition to establishing a protected 
list of laurel, climbing fern and several evergreens, 
provide also that shipments of wild plants, legally 
sold as from private land, must bear definite indica- 
tion of their source, and that written permission from 
the landowner must be tiled with county officerB. 

Through the activity of the Fairfield (Conn.) Gar- 
den Club, a very attractive and effective pamphlet 
has been printed for general distribution throughout 
the state. The author is Mabel Osgood Wright (Mrs. 
J, 0. Wright), and the pamphlet is designed to put 
emphasis on the use and the proper picking of flowers 
which are not in danger of extinction. The Connecti- 
cut situation has been further dealt with in an aiiicle 
in the American Fern Journal {13, 56-59, May, 1923) 
by the present writer, including a complete copy of 
the Connecticut statutes. This may bo obtained re- 
printed as a leaflet of the Brooklyn Botanic Garden 
on request to the writer. 

California also has a law, specifying general pro- 
tection for a shrub largely in demand for Clnistmas 
decoration, Toyon berries {Heteromalis arbutifolia), 
and, in addition, practically all the wild flowers of 
Yosemite are protected, particularly the snow plant 
{Sarcodes sanguinea). Maryland has a comprehen- 
sive law on its books. Massachusetts proposed last 
year a law designed particularly to conserve the 
state emblem, the mayflower (Epigaea repem), but 
this failed of passage. It seems to have been poorly 
conceived, in part at least, as it provided fine or im- 
prisonment for any sale of the mayflower, regardle.ss 
of whether the seller had the legal right of ownership. 

It needs to be realized that in the preparation of 
any protective law for rare plants the sharp distinc- 
tion between animals as the property of the state and 
plants as the property of the landowner must be 
recognized. Wild animals, even though they may nest 
or burrow in one farm, ordinarily pass frequently 
beyond private boundaries. In the case of the mi- 
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gratory bird, the nation holds title as evidenced in 
recent laws \ some even required iutamationid agrees 
ment for controL The plant, however, belongs with 
the land in which it grows, and no restriction may be 
placed on the fanner's operation of this land, except 
possibly in the case of weeds or poisonous plants 
where the police power of the state might be involved. 
Eventually, through the exercise of this police power, 
wa shall see state control of forests on privately 
owned land, with definite regulation of methods of 
lumbering, replanting, etc. Such a law was intro- 
duced into the Now York State legislature the past 
session but failed of passage. 

A copy of a plant law recently pioposed in Illi- 
nois has come to liand and seems to comprise in a 
brief statement all the desirable features of a general 
state law. Its wording is as follows: 

A bill for an act. An act for the coiwervation of the 
wild plants of the state of lUinoia. Certain plants not 
to bo destroyed or sold — Penalty — 

Be it enacted by the people of the state of Illinois, 
represented in tlie General Assembly: Any person, Ann 
or corporation who shall, within the state of Illmois, 
knowingly buy, sell, offer or expose for sale any blood 
root (Sanguinnria canadensis), lady edipper (Cyprepe- 
dium parviflorum and Oyprepedium hirsutum), columbine 
(Aquilogia canadensis), trillium (Trillium grandlflonim 
and Trillium sessile), lotus (Nelumbo lutea), or gentian 
(Gontiana criiiita or Gentiana Androwsii), or any part 
thereof, dug, pulled up or gathered from any public or 
private laiid, unless in the case of private land tho owner 
or person lawfully occupying such land gives his consent 
in writing thereto, shall be deemed guilty of a misdo- 
meanor, and shall bo punished by a fine of not leas than 
JSIO.OO nop more than $100.00 and costs. 

Limitation — Section 4. All prosecutions under this act 
shall be commenced within six months from the time such 
offense was committed, and not afterwards. 

The twenty-year activities of the wild flower pre- 
servation societies and other similar organizations 
.seem finally to be bearing rich fruit Other recruits 
are joining. At the last annual convention of the 
Society of American Florists, held at Kansas City 
last sununer, a communication urging wild flower con- 
.servation from the Garden Club of America was 
favorably received and the florists' organization went 
on record as supporting conservation. Similar aetion 
was taken by the Florists' Telegraph Delivery Asso- 
ciation, representing the retailers' interests as the So- 
ciety of American Florists represents the growers and 
wholesalers. Individual florists have even voluntarily 
agreed to refrain from the use of cut laurel in their 
store work. 

The problems to be solved legally seem to be three : 
(1) The protection of rare forms from commercial 
collection by plant sellers; (2) increased penalties , 
for sh^ vandalism, and the invasion of private and 



imblic p:ropert 7 in the neighborhood of large cities; 
(3) provision for state supervision and enforeement 
of whatever laws are adoptecL Another matter for 
state action is found in the establishment of increased 
areas of forest reservation. To be of value in plant 
protection, such reservations need to be large ranges. 
Small open park areas established as publicly owned 
land constitute a greater danger to rare plants than 
continued private ownership. When the west Green 
Lolce near Jamesville, N. Y., was set aside as a state 
reservation, the public flocked there by the hundred 
and cairied away most of the fern plants. 

Absolute protection in the neighborhood of cities 
seems next to impossible, except by the establish- 
ment of guarded sanctuaries, plots of ground suffi- 
ciently large to afford a variety of habitats, where 
rarities may be maintained much as arc valuable 
paintings, books, etc., under proper curatorial super- 
vision. If the saving of some particular species con- 
stitutes an emergency, private initiative will probably 
be necessary, such as was responsible for the institu- 
tion of Bircleraft Sanctuary, at Fairfield, Connecti- 
cut. An area of about ten acres was surrounded with 
a boy-proof, cat-proof fence; a competent warden 
was installed with dwelling inside, and tlie rare plants 
■of the state are now being accumulated. This little 
park serves also as an extension of the local school 
system, and frequent class visits are made. 

R. C. Benedict 

Brooklyn Botanic Gabdkn, 

BKOOKI.YN, N. Y. 


CERTIFIED METHYLEN BLUE 

The Commission on Standardization of Biological 
Stains has begun the plan of certifying certain defi- 
nite batches of different stains that are submitted to 
it for approval. In every case the certification is 
issued only for the batch of which a sample has been 
tested; hence any bottle of stain sold with the com- 
mission endorsement may be fegarded as being of 
the same lot as the sample examined by members of 
the commission for the purposes stated on the label. 

The commission is issuing two different forms of 
label and is giving companies the option of using 
eitbem on batches of stain endorsed by the commis- 
sion. One of these forms is to bear on it the name 
of the stain; the other bears nothing but the certifi- 
cation statement and is to be used in conjunction 
with a label printed by the manufacturex* and ap- 
proved by the commission. Cuts of these two labels 
accompany this article. Any other form of certifica- 
tion appearing on bottles of stains must be regarded 
as a spurious statement, issued by the manufacturer 
dealer without ookaulting the oommission. 

different stains are to be taken up in this way 
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one by one. Up to the present time methylen blue 
is the only one for which actual certification of this 
sort has been issued. The methylen blue samples sub- 
mitted for testing by the commission were requested 
of the manufacturers to come up to the following 
specifications.^ 

(1) Samples of methylen blue to be considered 
must be of the so-called medicinal grade. It is ex- 
pected that they will meet the U, S. P. requirements, 
but less weight will be attached to this consideration 
than to those following. In other words, a sample 
giving satisfactory performance will not be excluded 
because of failure in some particular to meet these 
chemical requirements. 

(2) Metiiylen blue for the purpose above specified 
must contain at least 75 per cent, total color, this to 
be determined by one of these alternative methods; 

(а) By measurement of the absorption of light of 
a solution of known concentration. The extinction 
coefficient of a solution of 10 parts of dye in 1 million 
paits of water, when measured in a 1 cm. layer at 
wave length CCO must equal or exceed 1.35. 

(б) By reduction with titanous eliloride. When re- 
duced by titanous chloride in an atmospliere of car- 
bon dioxide, 1 gram of the dye must consume at least 
4.69 cc, normal titanous chloride solution. 

(c) An alternative volumetric method by means of 
standard iodine solution is under investigation by the 
Association of Official Agricultural Chemists and is 
expected to be made available in the near future. 

(3) The methylen blue must have no solvent action 
on casein. This is to be determined as follows: Pre- 
pare two 1 per cent, solutions of this stain, one in 
distilled water, the other in tap water. Place single 
drops of skimmed milk on each of two clean glaos 
slides and smear each drop over a surface of about 
one square centimeter so as to form a very thin film 
of milk; allow this film to dry witliout heat or at a 
temperature not over 60° C., immerse for about a 
minute in xylol to dissolve the fat, then for tlie same 
length of time in alcohol to coagulate the casein. 
After this inunei*se one slide in the distilled water 
solution of methylen blue and the other slide in the 
tap water solution, allowing them to stand for tliree 
minutes ; at the end of this period there should be no 
action of the stain on the casein. , 

(4) The methylen blue should stain the diphtheria 
organism in any of the types of solutions ordinarily 
employed. It should be tested as follows; Prepare 
three solutions of the stain, one a 1 per cent, solu- 
tion in distilled water, the second a mixture of three 
parta saturated alcoholic solution to 10 parts of dis- 
tilled water, and the third three ports of saturated 
alcoholic solution to 10 parts of O.Ql per cent. NaOH. 

1 These specifications, so far as they nffor to optical 
properties, are subject to revision in the near future. 
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Preptu'e three slides of a fresh culture of a diphtheria 
organism; stain ope slide in each of these tliree fiolu- 
tionfl for two or throe seconds only, Le., just as briefly 
as the stain can be poured on and poured off, and 
wash each slide immediately. Examined under the 
microscope all tliree of these preparations should 
show deeply stained bacteria with the characteristic 
metachromatic granules sufficiently distinct to insure 
accurate diagnosis. 

(6) The sample should prove satisfactory for his* 
tological use. No exact method for dotemiining this 
can be given, but the sample must be submitted to 
one or two experts in histological technic in order to 
get their judgment. 

(6) It must be understood that these standards 
refer to samples to be used for ordinary bacteriologi- 
cal and histological staining. Special standards for 
methylen blue used in vital staining will undoubtedly 
be necessary. These standards, however, liave not yet 
been determined. 

Approval for bacteriological and general staining 
has been given samples of mothylen blue submitted 
by the following concerns: 

Dye Stuffs Laboratory Cq., deyclond, 0, 

Empire Biochemical Co., N. Y. City. 

Harmer LaboratoriOB Co., Lansdowne, Pa. 

Hartman-Lcddon Co., Philadelphia. 

National Aniline and Chemical Co., N. Y. City. 

Providence Chemical Laboratories, Providence, R. I. 

In every case the manufacturer has given assur- 
ances that there is a sufficient stock of the batch tested 
to raeet the ordinary demand for several years; the 
certifieation applies only to the batch tested. These 
lots of methylen blue are now on the market by all 
the companies just mentioned and will soon be oh- 
tainnible ifrom my supply bouse. In obtaining them 
it should dways be stated that the metl^u blue cer- 
tified by the commission is desired. 

All inquiries concemiug i}ae certiflearion or reports 
of unsatisfactoffy results with them ahould be ad- 
dressed to the ^airman rof the commissioa, Lock Box 
299, Geneva, N. Y. Farther woric on metliylea blue 
10 already in progress, especially as to the type naces- 
ea/ry for certain histological purposes for which the 
grade represented by these six samjdos seems to be 
piurtly unsatisfactory. 

Now that the work on stains has reached a point 
where certification has begun, it seems appropriate to 
express acknowledgment to one concern whose assist- 
ance has been invaluable from the beginning. The 
Will Corporation, of Rochester, N. Y., through the 
personal interest of its treasurer, Ml R. T. Will, has 
put much rime fond facilities at ^be di^s«d of ^ 
commission, without which the early stages of the 
work would have been almost impossible. The ser- 


vices of this company have b^em enrirely dkintereslad, 
and it has even pmved that the work of the commis- 
sion, in calling attentioa to the specialists in bio- 
logical stams, has considerably diminished the sales 
of the Will Corporation in this line. For this leason 
a public acknowledgment of their services to the work 
seems to be the least return that can be offered them. 

H. J. CoKW, Chairman, 
Commiasion on Standardization 
of Biological Stains 

Geneva, N. Y. 

THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
THE PHILOLOGICAL SCIENCES 

lx conformity with action taken by the council of 
the association at the recent Boston meeting, Pro- 
fessor W. A. Oldfather, professor of classics in the 
University of Iliinoia, has been naked to nci^ept and 
has accepted the chairmanship of a special commit- 
tee to study and report on ways and means by 'which 
the association may he able to assist in the progress 
of the philological sciences. Professor Mark H. Lid- 
dell, professor of English in Purdue University, has 
accepted the secrotaiyahip of this special committee. 

Since its birtli seventy-five years ago it has been 
the consistent endeavor of the American Association 
for the Advancement of Science to foster and coor- 
dinate all scientific investigations which have for 
their end the correlation of observed facts under 
demonstrable laws. But in 1848 the phenomena of 
language did not come within the a^pe of this aiin. 
For language was then generally regarded either as a 
reflection of metaphysical categories beyond the ken 
of seienoe, or as on ingenious kiveiition designed to 
facilitate humasi intercouxue. 

Later, when the study of the Uological and psy- 
ohologkal i^enomena that indude those of language 
had become subjeot'to rigorous sciantific method, the 
study of language continued to be popularly re- 
garded as pomaring only pedagogical or pedantic 
value. Its fundamental criteria were suppos^ to be 
mcnrphological and praetieal rather than ocientific, 
a»d its Bcientific eonceptums were subsumad under 
the head of eomporarive philology, or historical 
grammar. 

The organusatkms which fostered ibis study have 
thus developed somewhat independently of the orieti- 
tifio Btknulos which is the eonspumous leisure of our 
modem iutelleotnal life* They have hithepfao 
depended for their growth upon opedid interests in 
the ctassks, or is tbe Qrientsi lan^Ogei emd litena- 
tures, or in amheology, or fin or in the 

praeittoal study of 
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Thateh tio^ tmok fat iMa isc^id^ion. For it is now 
^nerally admitted that num^s Unguage is subject to 
laws of development over which he has as little con- 
trol as he has over those that determine his stature. 
It is also beginning to be apparent that his sldll in 
employing his language as a developed means of 
thinking doflnitdy conditions his efhdency in using 
it as a practical means of communication. Upon this 
efdcienoy depends the ultimate value of all human 
knowledge; for, though the truth of science may be 
attained in the first instance by forms of thinking in 
which actual words play an insignificant r6le, the at- 
tained truth to become a potent factor in the intel- 
lectual life of mankind must be put into those think- 
ing forma which the laws of developing language 
have dctermiuod for it. 

It is therefore very desirable that philological sci- 
ence shall become more consciously correlated with 
the other branches of scientific endeavor. 

With these considerations in mind the American 
Association for the Advancement of Science is en- 
deavoring to mark its 75tb anniversary by encour- 
aging a concerted effort on the part of Amci-ican 
scholars to stimulate cooperative research in the lin- 
guistic sciences, and by inviting those representatives 
of these sciences whose scientific training gives prom- 
ise of fruitful endeavor in this field to take a promi- 
nent part in its scientific activities. The association 
already includes in its various sections a considerable 
number of such persons, whose scientific work is in- 
creasingly contributing to the efficiency of the or- 
ganization. The appended circular has recently been 
sent to a large number of those who may be inter- 
ested in the organization of the pliilologieal sciences 
in the association. Suggestions are asked for in this 
connection, especially in regard to the following 
points; (1) The best way to advance the interests of 
American pliilologieal science. (2) The most prac- 
tical method of stimulating research in this field. 
(3,) Assuming these sciences to be represented in a 
special section of the American Association for the 
Advancement of Science, the most practical mode of 
organizing and conducting such a section, (4) Sug- 
gestions as to how philology may be advantageously 
represented at the 75th anniversary meeting of the 
association, to be held at Cincinnati, December 27, 
1923, to January 2, 1924. 

Burton E. LmNOSTON, 
Permanent Secretary 

THE PHILOUOaiCAU SCIEKCE0 IN THE AMEKI- 
OAN ASSOCIATION EOR THE ADVANCE- 
MENT OF SOtENOE 

The Executive Committee of the American Aeeociation 
for the Advancement of Science at Its last meeting au- 
a vpedal mirvey of the philological eciencee with 
a view to foMtering philological research ae a eardinal 
fea^re of the Aaeooiation*e activities. This leaflet is 


sent to those interested in the philological sciences, with 
the hope of enlisting their support for this movement 
Philology has long been a field of scientific research 
whose principles and methods are as clearly formulated 
and definitely organized as those of chemistry or biology. 
American contributions to the progress of this science 
have been conspicuous in their quality and extent. The 
scientific study of language, moreover, apart from its 
relation to literature, has played an important rdlo in the 
history of American culture. 

The fundamental data of language are also funda- 
mental data in other fields of scientific study. For in its 
physical aspects language depends upon certain forma of 
sound-waves which are significant in the determination 
of its fundamental elements; in its biological aspects it 
dopenda upon certain types of organic development which 
make the production and reception of these stimuli nat- 
ural to the functional activities of the human species; in 
its psychological aspects it depends upon the generic sen- 
sitivities of the human ear to speech -sound impulses in 
association with conceptual processes, and upon Other 
psychic reactions induced by them, thus forming the 
most highly developed function of the individual con- 
sciousness; and in its social aspects, once unified and 
generalized by various groups of peoples, it records in 
permanent form their developing generic concepts and 
ideals with a clearness and definiteness not to be found 
in other records of ethnic activities, 

Tho essential significance of these x>hcfnomona is to be 
ascertained from the scientific study of language itself 
in its various actual conditions and in its various dovol- 
opmontal stages during the period since it has been a 
matter of record. A clear recognition of their interde- 
pendencies and a successful solution of the fundamental 
problems which grow out of them will surely be facili- 
tated by an organization whose work is closely associated 
with progress and research in tho related fields already 
^voll represented iu the American Association for the 
Advancement of Science. 

We therefore regard the effort of the American Asso- 
ciation for tho Advancement of Science to organize and 
foster research in tho pJalological sciences as being 
likely to conduce to the advancement not only of plu- 
lology but of science as n whole. 

M. H. Liddkm., 

Professor of EnffHsh, Pit r due University 
G. L. Kittreugz, 

Professor of English, Harvard University 
C. H, GRandgent, 

Professor of Pomance LangvMges, Harvard Uni- 
versity 

W. A. OU)EATHER, 

professor of Classics, The University of Illinois 
L. J. Pabtow, 

Professor of Mediaeval History, The University of 
California 
A. V. W. Jackson, 

Professor of Indo-Iranian Languages, Coltmhia 
. University 
€. B. Buck, 

Professor of Indo-European Compmative Phi- 
lology, The University of Chicago 



44 

SCIENTIFIC EVENTS 

CHEMICAL BIBLIOGRAPHY OF 
BIBLIOGRAPHIES 

A of the litornturc of the problem in which 

he is interested is the first need of every research 
worker in the field of cliemistry and chemical tech- 
nology, as well as in other fields of science. To meet 
this need it is necessaiy either to find or compile a 
bibliography of the subject. Unless the problem is 
very specialized, or of very recent interest, the chances 
are that somewhere is a list of references, more or 
less complete, bearing directly or indirectly upon the 
topic. To believe that it is somewhere is an incentive 
to the search, but to know where it is, is to eliminate 
the search and arrive at the goal. 

Books or articles which are primarily bibliographic 
are so noted in various abstract journals and indexes 
and are, therefore, easy to find, but a list of refer- 
ences appended to an article or a book, however valu- 
able or complete, is seldom mentioned in the abstract 
of the article or the index of the journal, and may be 
entirely lost as a bibliographic aid. 

About two years ago the Research Information 
Service of the National Research Council enlisted the 
help of several men in the preparation of a key to 
scientific bibliographies, each man undertaking to 
prepare the work in his respoetivo science. The 
bibliograpliy of bibliographies on geology is now in 
press and active work is under way in those for 
chemistry and chemical technology, astronomy and 
physics. 

In tjxe field of chemistry and chemical technology 
about 6,000 references have already been collected, 
including separate bibliographies, lists of references 
appended to articles or books and comprehensive re- 
views of the literature. This field is so wide and the 
subjects covered so numerous that the cooperation of 
the specialists in the various branches would be very 
desirable. If you, the reader, have references to 
bibliographies in your special field you will facilitate 
the completion of this work by sending such refer- 
ences to the compiler of the Bibliography of Bibliog- 
raphies in Chemistry and Chemical Technology at the 
National Research Council. Any annotation which 
you may make on the completeness or value of the 
references will be appreciated. 

Work is being pushed toward the early publication 
of this bibliography at which time notices will appear 
in all the scientific and technical journals so that 
those interested may secure copies. 

Clarence J. West 

Nationat^ Research Council, 

1701 Massachusetts Ave., 

Washihoton, D. 0. 
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THE WALTER RATHBONE BACON 
SCHOLARSHIP 

Ukoer the terms of the will of the late Virginia 
Purdy Bacon, of New York, the Smithsonian Institu- 
tion was bequeathed the sum of $60,000 to establish 
a ti'aveling scholarship as a memorial to her husband, 
Walter Rathbono Bacon. 

The secretary of the Smithsonian Institution has 
recently approved the rules which arc to regulate the 
award of the Walter Rathbono Bacon scholarship for 
the study of the fauna of countries other than the 
United States of America. The amount available is 
the interest ort the capital invested (about $2,600 a 
year), the incumbent to hold the scholarship not less 
than two years. 

Ax>plLcations for this scholarship, addressed to the 
secretary of the Smithsonian Institution, should be 
submitted not later than October 1, 1923. The appli- 
cation should contain a detailed plan for the proposed 
study, including n statement as to the faunal prob- 
lems involved; the reasons why it should be under- 
taken; the benefits that are expected to accrue; the 
length of time considered necessary for the carrying 
out of the project; the estimated cost; and the scien- 
tific and physical qualifications of the applicant to 
undertake the project. 

The scholarship will be awarded for a term of two 
years. If at the expiration of the term it is desired 
to extend the time, the incumbent shall make applica- 
tion a sufficient time in advance, accompanied by a 
statement as to the necessity for such extension. 

All collections, photographs, records and equipment 
become the property of the institution. 

The incumbent shall not engage in work for re- 
muneration or receive salary from other sources than 
the institution or its branches during the period of 
occupancy of the scholarship. 

W. deC. Ravenbl, 
Acting Secretary 

Smithsonian Institution 

A PROPOSED AMERICAN INSTITUTE OF 
OCEANOGRAPHY 

At the meeting of the Regents of the University of 
California, held on June 19, Dr, T. Way land 
Vaughan was appointed director of the Scripps Insti- 
tution for Biological Research. Although the new 
director's incumbency dates from July 1, 1023, his 
work as a member of the United States Geological 
Survey makes it impossible for him to move to La 
Jolla and assume actual charge of the institution ' b af- 
fairs until January or February, 1924, 

Dr. F. B. Sumner, of the steff of the institution^ 
was at the same time appoint^ to act as director ip 
Dr. Vaughan’s absence. 


SCIENCE 



7tfX/T 


scimcs 


45 


As beamg tin the aigniHeance of the selection of a 
director for the institutioni the following from the 
last anaoal report of the retiring director, Dr. Wm. 
E. Ritter, submitted to the president of the univer- 
sity aohie weeks before the action of the r^ents, may 
interest readers of Soitinck: 

An important change of policy to accompany the 
change of administration has been recommended by the 
retiring director and favored by the outgoing and incom- 
ing prosidentB of the university. 

The recommendation is that the new director be se- 
lected with sole reference to the work ui>on the ocean and 
its life and tliat as rapidly as may be without harm to 
any of the investigations now in progresfl, tlie program 
bo made exclusively oceanographic, the understanding to 
bo that both thn biology and the physics (physics being 
understood to include every asi^ect of the ocoan as such) 
bo included in tho program on an equal footing. The 
Buggostioti is that an Institute of Oceanography be aimed 
at that shall finally have a scope and character worthy 
of the I'acific, the greatest of tho oceans j and worthy 
also of the greatness of tho Unitod States as a nation 
and of the State of California. ('0gui7.au ce is taken of 
the fact that although the United States fronts exten- 
sively upon the two main oceans of tho earth on both of 
which she is vitally dependent, there is not within her 
domain a single institution devoted to the science of the 
ocean. 

It is recognized that tho carrying out of so ambitious 
a plan would have to bo a matter of years so extensive 
and expensive would bo tho manning and physical appli- 
ances necessary. But when viewed in tho light of what 
has already been accomplished in this domain by tho in- 
stitution during the brief period of its existence, and 
with tho small means at its command; and especially 
when the whole matter is viewed in the light of what has 
been accomplished in the same general domain by other 
instrumontaliticffl in other parts of tho vrorld, it is not 
felt that tho plan is unreasonably ambitious, It is con- 
fidently beliovod that under the right leadership sopao- 
thing approximating what is suggested can be brought 
about. 

The proposal, it may bo said, has been widely discussed 
with scientific men of the country whoso interests are 
kindred to those here involved, and also with Mr. E. W. 
Scripps and Miss Ellen B. Beripps, all of whom have 
endorsed it. 

AWARD TO DR. 8VEDBBRQ 

In reco^ition of his leadership as an international 
authority on colloid chemistry and his success in the 
direction of research work at the University of Wis- 
consin during the past semester, the University of 
Wisconsin has conferred the honorary degree of doc- 
tor of science upon The. Svedberg, of the University 
of Upsala^ at the June Commencement. Oh presen- 
tation of Dr. Svedberg to the president, for the de- 
gree, Professor F. L. Pasmon, chairman of the Com- 
miitoe cm Award of Honorary Degrees, said: 


Tho. Svodborg received his doctor’s degree only sixteen 
years ago, yet to-day his laboratories in tho ancient Uni- 
versity of Upsala are recognised as tlio world’s most 
active spot for the study of the formation and proper- 
ties of colloids. Chemical science has advanced in those 
BLxteen years. It has nearly rcvolutioniKcd the arts of 
war; and the needs of war in turn have brought pro- 
found changes in tho approach to chemistry* Prom the 
interactions of tho two thoro is promise that the quiet 
life of mankind will forever be improved. 

During tho past semester, as a resident in the Univer- 
sity of Wisconsin, Professor Svedberg has brought to his 
department a fresh scholarship and a new technique. He 
has continued here that peaceful conquest of hia eol- 
longues that has marked his career in Sweden. And the 
results of his inspiring teaching are already to be seen 
ill a growing disposition to look to this university as a 
center for the study of the special field that he has mas- 
tered and illuminated. 

PROFESSOR PAVLOV'S VISIT TO AMERICA^ 

The three weelcs spent in America by Dr. Ivan 
Petrov itch Pavlov, winner of tho Nobel Prize for 
medicine in 1904, and one of the most distinguished 
physiologists in the world, have not been pleasant, 
lie was robbed of $2,000 in a train in the Grand Cen- 
tral Terminal, was forced to become the guest of the 
Rockofollor Institute i)ecause of his predicament and 
then was refused a British vise to his passport be- 
cause he was a Russian. 

As a result, Dr. Pavlov, who will sail to-dny on the 
White Star liner Majestic, will not be able to attend 
the Edinburgh Congress of Physiologists, where his 
presence was desired by his fellow scientists. With 
his son, Profassor Vladmir Pavlov, he will leave the 
Majestic at Cherbourg under a French vied which 
was readily granted to him, and after a short stay in 
France will return to Russia. 

Dr. Pavlov is a toll, distinguished looking man, 
straight despite his 75 years. He left Russia, where 
ho conducts laboratories in Petrograd, to attend the 
Pasteur anniversary celebration in Paris. He came 
to this country three weeks ago and after a few days 
started for New Haven to visit friends. Few persons 
knew that he was in the country, for if they had he 
would have been welcomed by scientists here as a 
celebrated physiologist. 

He and his son had hardly token their seats on a 
train in the Grand Central Station when thn3e men 
set upon tho old man and snatched from him his 
pocketbook, containing all their funds, $2,000. The 
porter and the son attempted to catch them, but were 
unsuccessful, and the old man and his son left the 
train, perplexed as to what they should do in their 
predicament. They finally got in touch with Dr. P. A, 
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IjBv&aB, of the Rockefeller Institote^ and since then 
have been the guests of the institute. 

When Dr. Pavlov attempted to get the British vi«4 
to his passx>ort he was told that it could not be done. 
Ho was accompanied by Dr. Iiovene, who explained 
that Dr. Pavlov was not a Bolshevist, that in fact he 
was anti-Bolshevist, but the passport bureau of the 
British consulate maintained that they could not via^ 
any Soviet passport without express histnictions. 
Two visits were made by the Pavlovs and Dr. Levene 
to the consulate, on Thursday and again yesterday, 
but without success, the son explained last night. 

In his Potrogrnd laboratories Dr. Pavlov has thirty 
doctors and other helpers working under his direc- 
tion. Despite his anti-Soviet briefs, the Soviet Gov- 
ernment has protected him and aided him in main- 
taining his laboratories because of his scientific re- 
search. Recently the Soviet Government publishrx* 
his collected papers and distributed them. In recent 
years he has studied the psychology of animal instinct 
and formed theories of sleep and hypnotism. His 
chief researches deal with the physiology of the heart, 
secretion of the glands, digestion and the producing 
of gastric and pancreatic fluid. 


SCIENTIFIC NOTES AND NEWS 

Du. William Allen Puset, emeritus professor of 
dermatology in the School of Medicine of the Uni- 
versity of Illinois, has been elected president of the 
American Medical Association in succession to Presi- 
dent Ray Lyman Wilbur, of Stanford University. 

Du. Charles A. Browne, chemist in charge of the 
New York Sugar Trade Laboratory, has been ap- 
pointed chief of the Bureau of Chemistry, to succeed 
Dr. C. L. Alsberg, now director of the Food Research 
Laboratory at Stanford University. 

Du. William W. Keen completed fifty years of 
servif-e on the board of trustees of Brown University 
on June 21, Dr. Keen, who is 80 years old, left for 
Europe, following the reading of a resolution, ex- 
tending felicitations to him. 

The Board of Trustees of the University of Chicago 
has appropriated the sum of five thousand dollars for 
the expense in connection with the experiment now 
being conducted at Mount Wilson Observatory, Cali- 
fornia, by Professor A, A. Miclielson, head of the 
department of physics. 

A TRUST fund for establishing a fellowship in bio- 
logical chemistry in tho College of Physicians and 
Surgeons, Columbia University, to be named in honor 
of the founder of that department, Dr. William John 
Gies, will be presented at its twenty-fifth anniversary. 
The committee will also present to Profeasor Oies an 
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Mhmnuatad book o&ntaudag tostiikmiitgl letters of ap*> 
precUtion from former studentfib and from friends in 
this country and Europa 

The gold medal of the Royal Society of Medicine, 
awarded triennially to a scientist for contributions 
to the science and art of medicine, has this year been 
awarded by the council to Professor F. Gowland 
Hopkins, F.R.S., professor of biochemistry in the 
University of Cambridge. 

Dr. Livinoston Farrand, president of Cornell Uni- 
versity, was elected president of the National Tuber- 
culosis Association at its recent annual convention in 
Santa Barbara, Calif. President Harding and Col- 
onel George Fi. Bushnell, U. S. Army, retired, were 
named honorary vice-presidents. Memphis, Tomfies- 
seo, was selected as the next convention city. 

Awards for tho scientific exhibits at the American 
Medical Association meeting in San Francisco were 
made as follows : the gold medal to Dr. Frank Hinman 
and his associates at the University of California ; the 
silver medal to Dr. Benjamin T. Terry, Nashville, 
Tonn. Certifiemtes of merit were given to the U. S. 
Public Health Seivicej the department of anatomy, 
University of California, and the League for the Con- 
servation of Public Health of California. The follow- 
ing were given honorable mention: Dr. Hans Lisser, 
head of the department of endocrinology, University 
of California Hospital, and Mr. Ralph Sweet, the 
Mayo Clinic; Dr. Harry J. Corper, Denver; Dr. 
Robert B. Farr, Minneapolis; Dr, Amedee Granger, 
New Orleans, and Dr. Irving F. Stein, Chicago. 

W. Nelson Smith, consulting electrical onginetr 
of the Winnipeg Electric Railway Company, and 
John W. Shipley, professor of chemistry at the Uni- 
versity of Manitoba, have been awarded the Plum- 
mer Medal by the Engineering Institute of Canada, 
for their two research papers entitled, ‘^The Self- 
Corrosion of Cast Iron and Other Metals in Alkaline 
Soils” and *^The Self-Corrosion of Buried Lead 
Pipes.” 

The council of the Institution of Civil Engineers 
has made the following awards for papers read at 
the meetings during the year 1922-1923: Telford 
medals to Mr. H. W. H. Richards (London) and Mr. 

E. 0. Forster Brown (London) ; a George Steph^- 
son medal to Mr. Asa Binns (Xionclon) ; a Wait medal 
to Mr. A. B. Buckley (Winchester); Telford pre* 
miums to Mr. W. A. Fraser (Edinburgh), Mn B. X. 
Eotbery (Calexico, U. S. A.), Mr. M^k RandMl 
( Jcdiminesburg), and Mr. D, E. Lloyd-Davic^ (Cape 
Town); an Indian premium to Mr. D. H. Kiamfrey, 
(Calcutta) ; a Manby premium to Mr. F. M. G. Dn- 
Plat-Taylor (London), and a Crkmpton prise to ifk* 

F. W. Jameson (Kimberley). 
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Dll. B. A. Exm^ hwA of tiw phyaioB department of 
the Botbamated Eaperimentat Station^ has bean ap- 
pointed assistant director of the station. 

Db. Georges Dbetier, C.B.E., F.R.S., professor of 
pathology in the University of Oxford, has been ap* 
pointed a memhor of the Medical Research Council in 
tlie vacancy caused by the resignation of Major- 
General Sir William Leishman, F.R.S., consequent on 
his appointment to be director-general, Army Medical 
ScsTvicofl. 

PttOFEssoB George Halckot Chaowick, for the 
past nine years in the department of geology at the 
University of Rochester, has resigned in order to ac- 
cept a Tosearch position with the Empire Company, at 
Bartlesville, Oklahoma. 

Dr, Casimir Funk has accepted a call to organize 
a department of nutrition in the State Institute of 
Hygiene in Warsaw, Poland, He sailed on July 13 
from Quebec and is planning to stay away two j^ears. 

Db. C. N. Fenner, of the Geophysical Laboratory 
of the Carnegie Institution of Washington, is spend- 
ing the summer in the Katmai region, Alaska, to con- 
tinue his studies of the phenomena of the 1912 erup- 
tioli of Kntraai volcano. 

Olaf P, Jenkins, associate professor of economic 
geology, State College of Washington, is making a 
geological examination of the coals of Skagit County, 
Washington, for the division of geology of the De- 
partment of Conservation and Development. Tliis is 
a continuation of the work he did in Wliatcom County 
last summer, the report of which is now in the hands 
of the state printer. 

Dr. Arthur Knudson, professor of biological 
chemistry in the Albany Medical CoHegc, sailed from 
Montreal on July 6 for Edinburgh. After attending 
the International Physiological Conference at Edin- 
burgh he will travel in northern Europe. In the 
autumn he expects to return to the University of 
Cambridge where he will spend several montlis in 
study and research. 

Db. E, R. Downing, associate professor of natural 
science in the School of Education of the University 
of Chicago, who has been in Europe the past nine 
months studying the teadiing of science in European 
aahools, has returned. 

At the invitation of the Rockefeller Institute, Dr. 
Diego Fern&ndez Fajardo of Yucatan will visit Now 
York and the institute. 

John Mbblb Cotnn^BB, bead of the de- 
partment of botany at the University of Chicago, bos 
been adsed by a committee in New Yo^ repmenting 


a committee of educators in China and a university 
in Japan to spend six months in Japan and China 
lecturing at the colleges and universities of those coun- 
triea. It is expected that he will address audiences 
of a more popular character as well as bodies of stu- 
dents and teachers, It is expected that Professor 
Coulter will speak on subjects pertaining to his own 
special field of study, botany; on larger questions per- 
taining to science in general ; and on the relations of 
science to religion and civilization. 

Dr, CharijEb Shcard, head of the division of ocular 
and professional interests of the American Optical 
Company, South bridge, Mass., gave a lecture on the 
evening of June 21 before the Mayo Foundation 
Chapter of the Sigma Xi, Rochester, Minnesota, on 
^^The physiolcgical and pathological effects of radiant 
energy upon the human eye.” 

A bepbbsisntativk meeting was held on June 1 at 
the Royal Society of Medicine, at which it was decided 
to establish a memorial to the late Professor A* D. 
Waller and Mrs. Waller, in the form of a fund to be 
used for the promotion of scientific research. In 
recognition of their close association with the London 
School of Medicine for Women, where Professor 
Waller succeeded Sir Edward Sharpey Schafer as 
lecturer in physiology, and Mrs. Waller was first a 
student and afterwards a member of council, a posi- 
tion which she held to the last year of her life, it 
was decided that the roseai’cb fund should be en- 
trusted fo, and administered by, the council of that 
school. A committee was formed to carry oat this 
plan, of which 8ir E. ShRr])cy Schafer is cliairman. 

We learn from Nature that in order to commemo- 
rate the late Dr. W. S. Bruce, the polar explorer, a 
Bruce Memorial prize has been founded by subscrip- 
tion among his friends and admirers. The prize, 
which will take the form of a bronze medal and 
money award, is to l>e given from time to time for 
notable contributions to natural science in the nature 
of new knowledge resulting from personal visits to 
polar regioim. The jJrize will be open to workers of 
all nationalities, with a preference for young men at 
the outscit of their careers as investigators. 

The Paris con’eapondent of the Journal of the 
American Medical Association reports that more than 
15 million insignia (tags) were sold, for the benefit 
of the scientific laboratories, on Pasteur tag day. . In 
the environs of Paris alone, the sum collected reached 
around 600,000 francs. There were several different 
forms of insignia, all of them designed by the best 
artists. The “tag” designed by Maurice Denis repre- 
sents Pasteur leaning over hia work table, examining 
with a microscope the milk be is taking from various 
bottl^i In the foregraund is the figure of a young 
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mothet, seated, with a sick child on her lap, the dra^vn 
lines on her face betraying her great anxiety. The 
man who pushed back death is the theme developed 
by Paul Albert Laurens. His design represents an 
angel thrusting back the scythe swung by the skeleton 
figure draped in w^hite, "which has bcM>n for centuries 
the incarnate conception of death. Ponlbot designed 
a vignette which represented a young boy bitten by a 
mad dog, thus recalling the discovery of the antirabie 
vaccine. Abel Faivre was content to perpetrate a 
pun. The scientist is represented with a halo about 
his head, while b<in©ath are inscribed the words; Le 
bon Pasteur (the Good Shepherd). 

Canon William Weekes Fowler, vicar of Earley, 
Reading, England, known for his work on the Cole- 
optera, died on June 3, at the age of seventy-four 
years. 

M. K. Loweoren, the first professor of ophthal- 
rrtology in Sweden, has died at the age of eighty-seven 
years. 

Professor Heinrich Boruttau, director of the 
Friedrichshain noR}}ital, Berlin, known for his work 
in physiological chemistry, and on the problems of 
nutrition, died on May 16, aged fifty-four years. 

Db. Hans Goluschmidt, inventor of the Gold- 
schmidt thermite proems, died at Baden-Baden on 
May 21, aged sixty-two years. 

The French Association for the Advancement of 
Science holds its meeting this year at Bordeaux from 
July 30 to August 4, 

The New York State Horticultural Society, with a 
membership of several hundred prominent fruit grow- 
ers scattered throughout western Now York and the 
Hudson River Valle^^, will hold its summer meeting 
on the grounds of the New York Agricultural Ex- 
periment Station at Genova on August 1. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Governor Shall has signed the bill appropriating 
the sum of $400,000 to establish a medical research 
laboratory at the University of Illinois. 

At the annual commeucemeut exercises of the 
Northwestern University on June 18, it was an- 
nounced that $100,000 liad been received under the 
will of MrsL G. F. Swift, and a like amount from 
Elbert H. Gary, John C. Shaffer and “A Friend.'* 

A TRAVELING fellowship in medicine has been estab- 
lished at tho Cornell University Medical Ccdlege for 


1923-1924 amounUng to $2,000. It is available for 
men and women who have graduated from CorneU 
within ten years or who are graduates of other medi- 
cal colleges within ten years who are now attached to 
the instructing staff of this college. This fellowship 
has been awarded to Harold Edwin Himwich, who 
obtained the degree of B.S. fi'om the College of the 
City of New York in 1916 and the M.D. degree from 
Cornell University in 1919. 

Charles W. Pugslev, assistant secretary of agri- 
culture, has submitted hia resignation, effective on 
October 1, to accept the presidency of the South Da- 
kota State College of Agriculture and Meclianical 
Arts at Brookings. 

At their meeting on June 18, the tnistces of Cornell 
University appointed Dr. Robert M. Ogden, professor 
of education, dean of the College of Arts and Sciences 
to fill the vacancy which has existed since the resig- 
nation of Professor Frank Thilly, professor of 
philosophy. 

Richard E. Scahmon, Ph.D., has been appointed 
acting director of the department of anatomy of the 
Universitj^ of Minnesota during the year's absence of 
Dr. Clarence M. Jackson, who will servo as chairman 
of the medical division of the National Research 
Council during the coming year. 

Db, Bowman C. Crowell, of Charleston, S. C., has 
been appointed professor of pathology in the Jeffer- 
son Medical College of Philadelphia, to succeed Dr, 
William M. L. Coplin, who has resigned. 

Db. n, H. WiijLArd has been appointed full pro- 
fessor of analytical chemistry in the University of 
Michigan. 

Mb. E. C. Williams has been appointed to the 
Ramsay Memorial chair of chemical engineering at 
University College, London. He has been research 
chemist to the joint research committee of the Univer- 
sity of Leeds and the National Benzol Association. 


DISCUSSION AND CORRESPONDENCE 

PHOTOGRAPHIC PLATES FOR THE EX- 
TREME ULTRA-VIOLET 

In recent years there have been a number of at- 
tempts to improve the photographie methods, per- 
fected by Schumann, used in the investigation of the 
ultra-violet, so far without any very striking results. 

Recently Mr. David Mann and I have been making 
some experiments with the daguerreotype process. 
The results^ tliough interesting, are so far of no great 
practical value. It is not diffidnlt to prepare a mnfv 
face which will be very sensitive in tiw region about 
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wavdtngtli 1850 AU, and on two or three occaeions 
we have obtained records extending to wavelength 
584 ATJy but in general the behavior of the plates in 
the extreme ultra-violet is capricious and unsatis- 
factory. 

Duolaux and Jeantet (Journal de Physique, II, 
1921, p. 154) have described a way of “Schumannis- 
iug” an ordinary dry plate by treating it with sul- 
phuric acid, and recently Aston has referred to the 
same process. M. Duclaux has been so kind as to 
send me some specimens of the results he has ob- 
tained. He informs mo, however, that he prefers an- 
other method which he and his colleague have dis- 
covered and which was descxibod in their article just 
cited. His experiments were confined to the region 
of the spectrum which may be investigated with a 
quarts prism spectrograph; I have continued them 
into the extreme ultra-violet. 

The procedure is extremely simple. A fast com- 
mercial photographic plate — I have employed a '‘Seed 
,30’^ — is coated with a thin film of a colorless paraffin 
oil; it is then exposed in the usual way in a vacuum 
spectrostmpe, the oil is removed with acetone and the 
plate is developed. The results are nearly, though 
not quite, as good as those whicli I have obtained with 
the most ^nsitive Sclmmann plates prepared accord- 
ing to the old method ; it is quite easy to get a record 
of the strong helium line at 584 AU. 

The success of the process evidently depends on 
fiuoreseent action; I have tried a number of different 
kinds of oil and I find that "Nnjol,^” a very pure oil 
sold in this country for medical purposes, yields good 
results. 

I feel sure that this discovery of Duclaux and 
Jeantet will prove a real blessing to all spcctroscopists 
who work in the extreme ultra-violet, 

Theodore Lyman 

Jefferson Laboratory, 

Harvard UmvKRsrry, 

June 28, 1923 

THE PHYSICO-CHEMICAL BASIS OF 
PSYCHIC PHENOMENA 

To THE Editor of Science: A paper entitled 
“Physico-chemical basis of psychic phenomena,” by 
Hughes and King, in Science, May 18, 1923, touches 
on a problem of the most fundamental importance. 
For the eake of those who have been unable to follow 
the literature of nerve physiology I believe that cer- 
tain comments on this paper are appropriate. The 
article in question begins with the sentence, "Ever 
sinoe Qalvani discovered the relatiofn between an elec- 
tric current and muscular action, there has been a 
filing among aoientista that th^ nerves are electrical 
i^dnetore and that nerve impulses are really elec- 


trical currents.” To a physiologist acquainted with 
the work of Bernstein,^ Brunings,® Gotch,® Lucas,* 
Adrian* and Lillie® this sentence makes somewhat the 
same impression that would be conveyed to a physi- 
cist by such a statement as this, “Ever since the days 
of Franklin there has been a feeling among scien- 
tists that electricity is the cause of magnetism.” 

Since the work of DuBois-Reymond and Bernstein 
the intimate and fundamental relation between the 
nerve impulse and the electrical disturbance which 
marks its progress has beett known, although not as 
yet fully understood, much as the intimate relation 
between electricity and magnetism Ims been known 
since the days of Oersted and Faraday. On the other 
hand the lost possibility of explaining the nerve im- 
pulse as an electric current along the fiber in the same 
manner as it is conducted along a metal wire was defi- 
nitely swept away by the research of Adrian in 1912* 
in which he showed conclusively that the energy of 
the nerve impulse comes not from the stimulus, but 
from the nerve fiber itself, thus proving that the 
nerve impulse belongs to an altogether different class 
of disturbance from the current in a wure. This fun- 
damental experiment of Adrianas in a somewhat sim- 
plified and modified form is now performed as a class 
exercise by medical students in more than one univer- 
sity in this country. In 1914 Adrian,® by a wholly 
different line of experiment, established the all-or- 
nothing law for the nerve impulse, not in the sense 
frequently ascribed to this law, that tlie impulse is of 
immutable magnitude under all conditions, but in the 
sense that it is independent of the strength of stimu- 
lus, provided this be adequate, depending only on the 
condition of the tissue at the moment. These re- 
searches were in a sense the culmination of work in- 
augurated by Goteh and Lucas wdiich had already 
created strong presumptive (widen co pointing towarda 
the conclusion at which Adrian finally arrived. More 
recent work by Olmsted and Warner’’ has reinforced 
and extended these conclusions. 

The precise nature of the nerve impulse is still un- 
known, but those properties just mentioned are well 
established. The principles which have emerged from 
these researches should not be confounded with specu- 
lative hypothesis; they are clearly established facts, 

1 “ UntersuchuzigcD, fiber d. Erregungsvorgang im 
Norven- und Muskelaysteme. Heidelberg,** 1871. 

^Arch, f, d. pee Physiol, 1903, xcviii, 241. 

« Jowm. Phyeiol, 3902, xxviii, S95. 

^Froc, Soy, Soo,, S, 1912, Ixxxv, 495; '*The Couduc- 
tiott of the Nervous Impulse, * * London, 1917. 

« Jouftt. Physiol, 1912, xlv, 389; 1014, xlvii, 460; 1920, 
Uv, 1; 1921, Iv, 193. 

s Physiol Seoiews, 1922, li, 1. 

^ Am, Joum, Physiol, 1922, bd, 228, 
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In view of any further attempt to prove that the 
nerve fiber condueta impulses in the same 'way that a 
wire oonduets an eleotiic corront is merely a waste of 
time. 

I do not mean to imply that the considerations 
mentioned in the paper of Hughes and King about 
iwo^phose systems of immiscible liquids and inter* 
facial tension are not significant. They are doubt- 
less highly significant, A careful study of recent 
papers by Lillie and Adrian will show the strong 
probability that the conduction of the nerve impulse 
depends on a sem impermeable state of the membrane 
surrounding the fiber and on the electrical difference 
of potential resulting there From. This semi-perme- 
able state of the membrane in turn may probably 
depend in part on certain features of a two-phase 
system. Furthermore, exi>eriments with narcotics ore 
among the most likely to throw light on the important 
problem of the ultimate nature of the nerve impulse, 
but they should be conducted with due oonsideration 
for the great mass of facts already accumulated by a 
number of the ablest scientists of modem times — 
facts and principles which have already gone a long 
way towards giving us a picture of the nerve impulse. 
The neuropathologists and the psychologists already 
have something of a basis on which to work; but 
future research, coordinated with past research, will 
greatly strengthen this basis. In tliis work there is 
room for chemists, physicists and physiologists alike, 
if their work be proxwrly coordinated. 

Alexander Fobbics 

WHAT IS A WEED? 

TIi:^: word '^w'oed” is usually defined as a plant 
growing out of place. This conception is not easily 
tangible for the following reasons: 

(li An iurioceat inquirer may think of a plant 
being out of place, in one or two respects — (a) As 
out of its natural habitat; for example, Jack-in-the- 
Pulpit in an open dry field, or, pigweed in a moist 
shaded forest; (b) As growing where some human 
being wishes it not to grow; for example, Bouncing 
Bet in the cabbage patch, or, rye in Uie wheat field. 
This latter conception (b) doubtless expresses the 
virgTQ idea of the formal definition, “A weed is a 
plant growing out of place.” 

(2) If so, vre have an odd rule, under which any 
plant in the universe may instantly become a weed 
without the slightest clmnge in character, habitat or 
position. Under this rule, n plant is a weed, not ao- 
cording to specific qualities nor by a definite concept 
in the mind of any man, but by human caprice; for 
example, the sugar maple trees become weeds when 
some man wishes to convert the grove into a eorn 
field. 


(3) To say that a weed k a pdani growing otlt of 
place ia to iaelnde in the weed realm all obnoxious 
piM^tio plants. Thu is obik^tionabla for two 
sons : (a) In actual praotioe no person thinks of 
those dependent plants that cause wheat rust, corn 
smut, etc., as weeds. However, these species eon- 
stantiy grow where human beings wish them not 
to grow, but they are para$iU$* (b) A parasite has 
the definite distinction of drawing its food detn- 
mentally and directly fiom a host, bat to speak teleo- 
logically a weed is an honest, independent competitor 
for food materials in the ^'struggle for existenoe.” 

What seems, therefore, to be a more workable con- 
ception of a weed may be stated as follows : “A weed 
is an independent plant whose species is persistently 
obnoxious on cultivation areas.” The salient words 
in this statement are '‘independent species persistently 
obnoxious,” and these four words may be taken as a 
definition of a weed, as against the salient words in 
the old definition — “A plant growing out of place.” 
In this new definition all parasites are excluded, and 
weed-craft is confined definitely to independent spe- 
oios that are repeatedly obnoxious to phytocultural 
operations. 

Bluer Grant Campbell 

PuanuB University 


QUOTATIONS 

REWARDS FOR SCIENTIFIC RESEARCH 

Should the Canadian Parliament take the action 
which the Canadian Premier, Mackenzie King, has 
announced the intention to propose, and award to Dr. 
F. G. Banting, the discoverer of “iusulin,” a life an- 
nuity of $7,500, it will be an event of importance 
both in itself and as an example for other nations. 
[Parliament has unanimously voted the annuity.] In- 
cidentally, it will give convincing proof that the 
Canadian lawmakers have an intelligent appreciation 
of a service to the world such as has been rendered 
by the Toronto pliysician and an equally intelligent 
understanding of the best way to reward tliat service. 

Professional ethics as understood among the Eng- 
lish-speaking peoples, and most others except the 
Germans, will prevent Dr. Banting from exploiting 
the large commercial possibilities of his remedy, and 
the fame acquired from bis achieV^maent will be eon* 
fined rather clos^y to his ooUeagues and will not pay 
grocers’ l^ills. It is tlierefore the wisest of generosily 
for Canada to give to the son whose honors she shares 
enough to permit the devotion, without material anxi- 
eties, ofi the rest of his life to the fdnn of research 
for whitfii be has demonstrated his compttenoe. Even 
though he never i^old find another spedSc lor one 
of humimity’a sconxget^ his work k sure to increase 
the gentral stoek of medical knowledge^ 
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The Amount snggmted bb hk hoimaHniii seems 
Ifttge only because and: appropriatioiis of public 
fttuda are so ram After all, it is only the interest 
on $150,000, and, compared with the fortunes made 
by other inventors — the Fords, the Edisons, the Mc- 
Cormicks and their like— it seems absurdly small. 
But it is enough, for the needs of the seientiflo inves- 
tigator are small and, assurod for himself and his 
family against the necessity of earning a livelihood by 
immediately profitable work, he will be content — will 
count himself, indeed, among the luckiest of mortals. 

That the action of Canada in the case of Dr. Bant- 
ing, if taken, will be exemplary, is not too much to 
hope. It will cal] world-wide attention to the fact 
that there are discoveries and inventions which should 
not be made the basis of a monopoly by the issuance 
of a patent or copyright, though, on the other hand, 
they should not be allowed to go unrewarded. 

National governments have a duty in this matter, 
and one which they rarely have recognisced. For the 
most part they have left the maintenance of scientific 
research to the generosity of individuals or of the few 
private corporations which have arrived at realisation 
of what "pure science” can do for them. This, how- 
ever, implies either the acceptance of something very 
much like charity — the taking of favors for which 
thanks must be given — or the receipt of a salary that 
at any moment may cease. 

A government, if conducted with sufficient intelli- 
gence, would change all this. It would establish facil- 
ities for determining just what men had rendered or 
wore likely to render services so widely beneficial 
that everybody should be expected to pay for them. 
Then it should make due provision for acquiring a 
discovery or invention of general benefit and offering 
it freely to anybody in the country", or in the world, 
who wants to use it. 

Once, at least, our own Congress did just this — it 
appropriated what it considered a sufficient amount 
to pay the inventor of “babbitt metaV’ what that ex- 
cellent alloy was worth, made its manufacture and use 
free to all, and so prevented the imposition on all 
users of a tax continuing as long as a patent would 
run. If more of this wisdom were displayed, fewer 
enormous fortunes would be made, perhaps, but that 
would be no great calamity ^ — The New Jork Times. 


SCIENTIFIC BOOKS 

i’hs Me^hemcttimal theory o/ ProbabiHtiee its Ap- 
ptica^ion io Frequency Curves and StaiisUcml Ueth- 
dds, By AbkIi Fishbr. VoL X., lfa<h«fna«tcal 
ProbabiHUes, Frequency Curves, Bomograde and 
Sefhroffrade Statieties* Secoad fidirion. ^te Mac- 
naiUim New Yoric, 1»22, pp. xm -f 289. 


A Treatise on Probability. By Johw Matkaod 

Kbtwbb. The Macmillan Company, London, 1921, 

pp. xi -j- 466, 

Thjg literature of probability, honorable in the his- 
tory of science as it is, is not so extensive but that the 
appearance of two major works on the subject within 
a year of each other is a notable event. It seems ap- 
propriate to review these two books together, beoaufiws 
they represent so perfectly what have been, through- 
out the history of the subject, two diametrically op- 
posed schools of thought al>out the theory of probabil- 
ity. On the one hand we have the point of view of 
the person who sees in the theory of probability 
one of the most potent tools the human mind has ever 
devised for penetrating deeper into the relations and 
laws of phenomenal nature. This is the point of view, 
in short, of the natural scientist who wishes to use 
the theory of probability in the conduct of the prao- 
tical business of his life in the manner of approach 
of X/aplaoe, Clerk Maxwell, Willard Gibbs, Karl Peaiv 
son and a host of the greatest figures in the history 
of science. On the other hand is the point of view of 
the person who regards the theory of probability as 
essentially only a branch of metaphysics, and finds 
its usefulness in the fact that it furnishes an enter- 
taining and involved subject to speculate and talk 
about. 

The first of these viewpoints is represented in the 
book, already well known to statisticians ^om its 
first edition, of the distinguished Danish mathema- 
tician and actuary, Ame Fisher. It is a sound treat- 
ise, of excellent workmanship, on the mathematical 
theory of probability and its application to practical 
statistical problems, developed mainly from the stand- 
point of the Scandinavian school of Thiele, Charlier, 
etc. It is extremely valuable to have the ideas of this 
school thoroughly and clearly presented to English 
and American students, as is done in Fisher’s book. 
Furthermore, there is a freshness and originality in 
the author’s mode of exposition which is highly stim- 
ulating and entertaining to the student. Whether 
the methods and ideas of the Scandinavian school will 
supplant those of the English school, which derives 
from Karl Pearson, seems doubtful, so far as con- 
cerns American workers, at least. But it is a fine in- 
dication of the healthy, vigorous condition of the sub- 
ject to have these two lines of great activity fiourish- 
ing at the same time. This second edition of Fisher’s 
bo<^ is considerably expanded and improved over the 
first. It should be in every statistical library. Not 
the least entertaining feature about it is the commend- 
ably vigorous language in which Fislier flays Keynes 
and tacks his mtegument up for pfuiflie inspection 
and ridienle. 



52 tVou LTO 3^ 


Which may suggest that the present reviewer holds 
the second book on our list in rather low esteezHt 
Such is in fact the case. Leaving wholly aside, as 
unimportant, the flippancy, super-smartness and 
debonair conceit so manifest in the style in which the 
book is written,^ the thing which makes it not only an 
unreliable guide, but in tli© reviewer’s judgment a 
jKJsitively peniicious one for at least that large group 
of students who wish to make practical use of the 
theory of probability in scientific research, is its 
abandonment of the experiential basis of probability, 
and the substitution in its place of the thesis that the 
basis of probability is simply a logical relation, in- 
dependent in respect of its ultimate i)hilosopbieal 
validity of any experience whatever. The author re- 
jects completely the possibility of numerically meas- 
uring a probability, except in one particular nar- 
rowly defined case. The whole thing is essentially a 
postulational performance. Keynes sets up certain 
fundamental postulates, which bear no particular re- 
lation to any known phenomenal univeise, then pro- 
ceeds to develop a system of consequences of these 
postulates, and finally takes as the criterion of valid- 
ity the logical consistency of the resulting system. 
This process is,, of course, well known in mathematics, 
and served in some hands and in some fields a 
philosophically useful purpose. The reviewer 
guesses (he has no intention to waste the time neces- 
sary to check over the symbolic logic to prove it) that 
Keynes’s system w logically consistent, if the initial 
postulates are granted. But this is a sterile triumph 
so far as the application of probability to scientific 
research is concerned. 

Of course the l)Ook is not all bad. No book is. I 
can not resist quoting one passage, which seems des- 
tined to become classic, as an example of the author’s 
powers of clear and penetrating thought, subtle rea- 
soning and lucid exposition. It is this (p. 36) : 

“When we say of three objects, A, B and C, that 
B is more like A than C is, we mean, not that there 
is any respect in which B is in itself quantitatively 
greater than C, but that, if the three objects are 
placed in an order of similarity, B is nearer to A 
than C is. There are also, os in the case of probabil- 
ity, different orders of similarity. For instance, a 
book bound in blue morocco is more like a book 
bound in red morocco than if it were bound in blue 
calf; and a book bound in red calf is more like the 
hook in red morocco than if it were in blue calf. But 
there may be no comparison between the degree of 

1 Which leads to such choice remarks as the following 
(p. 380); *'It may, however, bo safely said that the 
principal conclusions on the sabjeot set out by Oondorcet, 
lisplaco, Poisson, Couniot and Boole are demonstrably 
false. The interest of the discussion is chiefly due to the 
memory of these distinguished failures.’* 


aimitarity which exis|t$ between books bound in ted 
morocco and blue morocco, and that which exists be- 
tween books bound in rod morocco and red calf. 
This illustration deserves special attention, as the 
analogy between orders of similarity and probability 
is so groat that its apprehension will greatly assist 
that of the ideas I wish to convey. We say that one 
argument is more probable than another nearer 
to certainty) in the same kind of way as we can de- 
scribe one object as more like than another to a 
standard object of comparison.” 

RaTMOND PEAfiL 

Tus Johns Hopkins UNivERsiry 


SPECIAL ARTICLES 

ON THE EXISTENCE OF AN ANOMALOUS 
REFLECTION OF X-RAYS IN LAUE 
PHOTOGRAPHS 

SpKCTiiOMETRio observations’ upon crystals of po- 
tassium iodide have pointed to tlie existence of strong 
diffraction effects which could not bo explained as 
“rofle<ftions” from any imaginable atomic planes. The 
positions® of these X-peaks, as they have been called, 
have been defined for various angles of diffraction and 
their wave lengths dotermiued as equal to that of the 
characteristic radiation of iodine. Possibly related 
effects* have also been observed in the powder photo- 
graphs from several metals. Very recently a Liaue 
photograph* to show the presence of these anomalous 
reflections has been offered. 

Inasmuch as the existence of such diffractions not 
obeying established laws must of necessity have a 
great influence upon the interpretations of X-ray 
phenomena, the study of their properties becomes of 
importance. Their failure to appear under the pre- 
scribed conditions may have even greater significance. 
The writer has obtained a number of Laue photo- 
graphs of potassium iodide and no effect correspond- 
ing to these X-peaks appears on any of them. 

The X-peaks are supposed* to show themselves in 
a Tjaue photograph tidten with the incident X-rays 
parallel to a cube face as four spots symraotrioally 
placed about the center and lying in the same zone as 
the (100) and (130) reflections. Their distance from 
the undoviatod image will be* one centimeter if th^ 
crystal-tct-plate distance is 2.5 centimeters. The re- 
corded photograph was said to he produced by an 

1 Q. L, Olatk end W. Duane, Proc. Nat. Acad. 8, 
90 ( 1922 ). 

2 (J, L. Clark and W. Duane, Proc. Nat. Acad. Sd., 9, 

« L.*^. MeK«ch»n, /. Opt. Soo, Am., 6, m (W28). 

* Q. fil Clark and W. Duane, J. Opt S0C. Am., 7, 4CS5 
(1923). ; 



VAa too abort to regfister any of the 
normal refieotions. 

The ^ter baa prepared Lame photographs m^ith the 
X-rays passing either parallel to or making small 
angles with the normal to a (100) face* They have 
been taken both with a crystal-to-plate distance of 2.5 
centimeters and with the more commonly employed 
distance of five centimeters. Some of the exposures 
were at least ten times greater than necessary for the 
detection of the ordinary refieotions from crystal 
faces. Four crystal specimens were used; their re- 
fractive index was determined to agree within 0.001 
with that which has been assigned to ptire potassium 
iodide.® Several voltages were used in the prepara- 
tion of these photographs. The minimum wave length 
present was directly determined for a particular ex- 
periment (1) by calculating from an analysis® of the 
photograph the wave lengths of the rays giving rise 
to different spots and (2) by taking, under the some 
conditions of experimentation, a reflection photograph 
from a calcite cr}^stal. In some photographs reflec- 
tions were present from wave lengths as low as 0.23 
A. U. (the critical absorption limit for the K-serios 
of iodine^ is 0.374 A. U.). In no instance was any- 
tliing found upon the photographs at the points which 
botli the published Lauo photograph and the aecom- 
pan^dng spectrometer measurements indicate as the 
locations of the X-peaks, Furthermore the general 
aspect of the Lane photographs is such that there can 
be no possibility of a confusion of these X-peak spots 
with the regular reflections occurring upon good 
photographs. 

Potassium iodide,, in common with certain other 
crystals, of which tin tetraiodide* is typical, gives 
hazy diffraction phenomena which are not to be di- 
rectly accounted for as reflections from planes in per- 
fectly constructed crystals. These diffractions, though 
they seem to occupy the same positions in different 
specimens, are not sharply defined; furthermore they 
are relatively very weak and occur at much smaller 
angles of deviation than obtain for the X-peaks. As 
a consequence it is impossible to identify the two. 

These hazy diffractions seem related to the well- 
known ^^asteriam” phenomenon* which shows itself as 
diffraction stripes passing along principal zones of 
planes in distorted crystals. A number of crystalline 
substances which deform readily, among which the 

« The writer is greatly indebted to H. E. Merwin for 
this dotemination. 

«B. W. 0. Wyckofl, Am. J. 8oi., SO, 317 (1920). 

T W. Duane, Bali, yat Research Counoil, 1, 389 (1920). 

»E. 0. Dickinson, /. Atn, Chom, Soo., 4S, 958 (1923). 

»0. Aminoff, OeoL Fiir. Fdrft., dl, 634 (1919); B. 
Hupka, Z,, 14, 623 (1913) ; F. M. Jaeger, Proo. 

Boy. Boo. AmoUfdom, 18, 3 ; F. Einne, Ber. SSchs. AJead. 
iMpoig fMath.-phys. Klosse), 803 (1915). 
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alkaU bolides are eonspicaous, will usually if not al^ 
ways show some striping from specimens which have 
not been subjected to external deforming forces. The 
observed effects with potassium iodide differ from 
those with other alkali halides in that, instead of a 
eontinaouB stripe, the intensity is largely localized. 
Had it been possible to identify these hazy diffrac- 
tions with the X-peaks, then a proof that the latter 
wore due* to X-rays having the frequency of Uie char- 
acteristic radiation of iodine would have led to the 
possible explanation that the hazy diffractions arise 
from resonance iodine radiation,^® 

The writer has reexamined photographs of caesium 
dichloroiodide;^^ Laue exposures also have been made 
from a number of otlier crystals which, containing 
atoms that could emit their characteristic radiations 
under the action of the primary X-ray beam, might 
be cxfKJCted to show X-peak spots. Among the photo- 
graphs thus produced were onefs from barite, barium 
nitrate and silver nitrate. On none of these was any 
evidence found pointing to the existence of other than 
the normal planar reflectimis. 

More details of these experiments, together with 
reproductions of Laue photographs, will be published 
soon in the American Journal of Science. 

Ralph W. G. Wyokopf 

Gbophysical Laboratoby, 

June, 1923 

THE BIOCHEMICAL SULFUR OXIDATION 

AS A MEANS OF IMPROVING ALKALI 
SOILSi 

Thu problem of reclaiming alkali soils, especially 
black alkali, has been studied at various experiment 
stations and methods for amelioration of the alkali 
conditions have been suggested. The methods might 
be divided into mechanical and chemical. The former 
consists in either surface washing off of the salts or 
leaching out. The chemical method consists in treating 
the soil with gypsum whereby the conversion of the 
carbonates and bicarbon ates into sulfates takes place. 
Recently Lipman suggested a biochemical method 
whereby the oxidation of sulfur by microorganisms 
and the production of sulfuric acid might bo utilized 
in converting the carbonates into sulfates. The ad- 
vantages of this method over the gypsum method is 
the difference in the reversibility of the reactions in 

10 a. L. Clark and W. Duane, JProc. Nat. Acad. Sci., 9, 
126 (1923). 

XI E, W. 0. Wyckoff, J. Am. Ckcm. Soo., 4g, 1100 
(1920). 

t The authors share equal responsibility and credit for 
the work reported. 

Paper No. 184 of the journal series Now Jersey Agri- 
cultural Experiment Stations, Department of Soil Chem* 
istry and Bacteriology.' 
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the respective clinical eystems. In the gypsoih 
m^od a large prepandoranee of it is neeesaary to 
force the desired reactions in one direction and even 
then reversion vrill take place. In the sulfur treats 
ment the sulfuric acid produced introduces in the 
system the unstable carbonic acid which is eliminated 
from the system and the chances for reversion are 
reduced to n minimum. The conversion of the black 
into white alkali does not solve the problem in its en- 
tirety, since in some white alkali soils the concentra- 
tion of the soluble salts inhibits plant growth. A 
combination of mechanical and chemical or biochem- 
ical methods must therefore be practiced, the mechan- 
ical method as a rule to follow the others, depending 
on conditions, The drawback of the leaching method 
is the fact that alkali soils due to colloidal silicates, 
or other compounds, and peptization of organic mat- 
ter are impermeable to water. 

The work given below is merely a progress report 
of an investigation conducted at the Now Jersey Ex- 
periment Station with the purpose of utilizing the 
biochemical oxidation of sulfur in reclaiming alkali 
soils. The study takes up the effect of sulfur appli- 
cation on the physical, chemical and biologioal struc- 
ture of alkali soils. The soils undes* investigation 
were obtained from the California Experiment Sta- 
tion at Riverside. In texture it is a sandy loam, 
strongly alkaline, having a pH varying from 8.8 to 
0.6. The soda odor is quite pronounced. The car- 
bonates run up to about 500 pounds per acre, calcu- 
lated as NajCOa, bicarbonates about 1,700 
pounds* calculated as NfaHCO^, the chlorides run up 
to 7,000 pounds, calculated as Cl per acre on the 
baftifl of two million pounds of soil per acre. This 
soil is extremely unfavorable for plant growth not 
only from the standpoint of its alkali content but 
even from its olilorine content. 

VoriouB applicotiona of sulfur were made run- 
ning from 2,000 pounds to 6,000 pounds per acre. 
The sulfur was inooolated with a culture known for 
its strong ealfur-oxidizing capacity. After 18 days 
of incubation the soil cultures with 6,000 pounds and 
4,000 pounds of sulfur were changed considerably p 
the capillary rise of water was considerably faster 
in the sulfur treated than in the untreated cultures. 
The rea<d;ion in terms of pH vfdues went down from 
a pH 9,0 to 3,0; the carbonates disappeared, the hi- 
eorbonates were reduced 66 per cent. This was ac- 
complished by the sulfuric acid produced by the oxi- 
dation of 33 per cent of the sulfur. The bacteria 
content did not change, although a tremendous chem- 
ical change had taken place. After 60 days of incu- 
bation the physical condition of the sofl was im- 
proved considerably, as was deBoonatrated by the 
denary rise mad ^eed of laaching through. The 
capillary rise in the treated soQa was 18 hnhns in 72 


bouib, in the untreated odly 7 iatHm* The dwmmal 
nature changed bat slightly; the bicarbonates still 
persi^ed even in the cultures with the highest sulfur 
application; the oxidation of sulfur decreased in most 
cultures; still the reaction went down to a pH 7^, 
No change in the numbers of bacteria took place. It 
seems as if the concentration of the different soluble 
salts, especially calcium, magnesium, sodiom and 
iron, had reached a maximum, inhibiting bacterial 
activities. To test out this hypothesis some soil cul- 
tures were leached after 18 days of incubation and 
allowed to incubate further. After 48 days the cul- 
tures were examined again and a tremendous rise in 
the number of bacteria took place. While the check 
had only 400,000 bacteria per gram of soil, some of 
the sulfur treated had as high as 7 millions. That 
sulfur oxidation had proceeded again at a reasonable 
rate and that the physical condition w'as improved 
still more was demonstrated by the speed and amount 
of water leached through. The check after 36 hours 
had only 80 co. leached through (400 oc. was applied 
to all cultures), while the sulfur treated had close to 
300 eo. leached through. The checks became water- 
logged and allowed no water to pass through. It 
seems as if the gelatinous-like colloidal silicates and 
peptized organic compounds produce a sponge-like 
effect The reaction of the leacfaings in the untreated 
cultures remiiuied the same, while in the irefitted the 
pH was approaching 7.0. It was also noticed that in 
some of the treated cultures some vegetation began 
to appear. 

In connection with the study of treating alkali soils 
with sulfur several etdtures were also made up apply- 
ing alum at tlie rate of 40 tons of the crude material 
per acre as suggested by Seoffdid. The results seem to 
indicate that alum does not ameliorate the condition, 
since the eolloida, after being precipitated, come back, 
leaving the soil praetieally in the same condition as in 
the ohedcB. A more detailed analysiB of the reactione 
involved will be g^ven at a later date. 

The outstamling features of ilie investigation may 
be mnnmed up as follows: {!) Etilfar oxidhoes rap- 
idly in the early period of incubation; (2) The acid 
produced ecMiq^lates the ecdloids, destroyizig the im- 
permeabiliity of the soils and thus allowing leaching 
opeEPBtionB; <3) Indications seem to point to the pos- 
sibility of bringing black alkali soils of the most 
hopeless character ba<& to productivity by treating 
with sulfur and following by leaching. The details eff 
the procedure as well as a txmre thorough understand- 
ing of the exchange of ions due to the oxidation of 
sulfur will be reported later as lihe data aecumulated 
is tabuiideA 

J. B* doim 
It Ux^Lmm 

Naw Jsamtrv Aomuumst 










viii 


SCIEl^OE^WP^^BMWNT 


SCIENCE NEWS 


FIRE-SWEPT CITY OF ANCIENT MAN IN 
TENNESSEE 

Science Service 

Chakued and blmikenod remain b ot a beautiful pre- 
historic Indian city, destroyed by Are long before the 
advent of tlie white man^ but formerly covering an area 
of 500 acres and defended by a palisaded wall and 
breastworks more than a mile in length, have been dis- 
covered in two bends of the IlnTpctb River near King- 
ston Springs, Tennessee, by W. E. Myer, spetdol archeolo- 
gist of the Smithsonian Institution, 

Mr, Myer, who has just returned to WaBhington after 
two and a half months^ excavation at this ancient site, 
declared that no other old Indian towni in the United 
States was laid out with such artistic skill as is evidenced 
in the structural plan of the great mounds of this large 
fortifted place. 

On one bod of the river is a great hill which was arti- 
Acially shaped by the ancient builders from bottom to 
top. Three wide terraces wore built at various levels 
along this hill, and its original summit was cut away 
until a level platna, about 1,000 feet in lengtli and 500 in 
breadth, had been formed. On this level plaza they had 
erected a large mound. Around the edge of the plaza 
and the terraces other mounds had been formed. The 
sun-baked clay used in the construction of ' ancient earth 
lodges was found surrounding the open plaza and along 
the terraces. 

In addition to this great central mound on the bold 
terraced hill, wliich formed the most striking feature of 
the city, there were within the walls five other eminences 
w'hich had also been leveled into plazas. These yielded 
many traces of the ancient earth lodges and other evi- 
dences of the former inhabitants. The remains of about 
thirty mounds of various sizes have been found. On the 
edge of the terraces were the oartli lodges of the com- 
mon people. The sacred temples and council houses and 
the earth lodges of the chiefs and sub-chiefs had prob- 
ably been placed on the summits of ten of the largest 
mounds. 

The upstream porti(m of the ancient city was defended 
on the water side by perpendicular cliffs of the Harpeth 
River. On the land sidci many truces still remain of the 
ancient breastworks, which extended for about a mile 
and a half and originally had wooden palisades about 
JO feet in length firmly embedded in their tops. These 
palisades formed a wooden wall which had been plastered 
on the outside in order to moke scaling difficult by an 
enemy. Along this wall at intervals of about 150 yards 
were found earth bastions which had formerly supported 
semi-circular wooden towers. The enemy advancing to 
attack was therefore subjected to fire from the defend- 
ers along the main wall and also an enfilading fire from 
the warriors in the towers on these bastions. Faint 
traces of the wooden towers and of the wooden palisades 
were found. The great length of the wall to be defended 


indicates that the city must have contained severid thou- 
sand inhabitants. 

All the buildings whose traces wore uncovered ap- 
peared to have been burned. Under an overturned wall 
the charred remains of the woven-reed tapestry which 
had formerly hung on the walls of the building were dis- 
covered, and Mr. Myer and his assistants secured plaster 
casts of this ancient work of art for the Bmithsonian 
Institution, No object of white man’s manufacture was 
found on the site. Everything denoted groat age. 

Beyond all question this town had been lived in and 
destroyed long before the coming of the whites into the 
region, while the Indians who claimed this section of 
Tonneesee stated to the first whites that their Indian 
forefatliera had found these remains lying silent and 
deserted when they arrived. 

The mention of these mysterious mounds in a rnro l>ook 
long since out of print gave Mr. Myer the clue which led 
to the exploration of the place. An airplane was used 
to survey and photograph the ancient Indian town site. 

ALCOHOL FROM SUGAR 

Science Service 

Gasoline ehortago holds no terrors for the Hawaiian 
Islands. Their chief crop, sugar cane, is not only able 
to supply all the motor fuel needed locally, but also 
enough gurpto to moke a worth-while export, should the 
price of gagoline rise much above its present level. 

The manufacture of industrial alcohol from molasses 
is merely awaiting the demand, according to an extensive 
report issued by H. P. Agee, director of the experiment 
station of the Hawaiian Sugar Planters ' Association, and 
W. L. McCleery, assistant sugar technologist of the same 
institution. 

Technical problems, they say, have been solved in a 
satisfactory way with respect to manufacturing both 
motor alcohol and stove alcohol for domostie fuel pur- 
poses. But at the average prices of gasoline and kero- 
sene for the last five years, extensive production ie not 
an inviting proposition. 

One sugar plantation, the Maui Agricultural Company, 
now has in operation an industrial alcohol distillery 
which is supplying tho needs of 32 trucks, 20 passenger 
cars and two tractors owned by the plantation and its 
employees. Five hundred stoves used in the kitchens of 
the field laborers are also being supplied with fuel from 
this distillery. 

Difficulties incident to the substitution of motor alco- 
hol for gasoline in automobiles are said to have been 
overcome. Much ex^^erimontation was necessary in ar- 
riving at the present satisfactory formula, but now there 
is essentially no difference between motor alcohol and 
gasoline in facility of starting or general ease of opera- 
tion. The life of the motor and extent of repairs is not 
infiuenoed by the new fuel. Antomobiliss at the Maui 
plantation^ which have been operated with alcohol for 
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THE EDUCATIONAL VALUE OF A 
UNIVERSITY NATURAL HIS- 
TORY MUSEUM' 

In President R(ia’s address before the 1920 meeting 
of the museums association it is stated that 38 per 
cent, of the 600 museuins oi‘ the United States are 
supported by colleges and universities, and that of 
this number but five expended $1,000 or more in the 
year 1910. It is also stated that of this 38 ]>er cent, 
the great majority are un cared for or ill cared for. 
With a few notable exceptions this statement is true 
of the natural history museums of 90 per cent, of tlie 
(’olleges and universities. 

The reason for this deplorable condition is not hard 
to find. A generation or two ago the study of natural 
history, or ^‘natural theology/* centered about collec- 
tions of natural history material- corals, shells, fos- 

sils, minerals, birds, etc. — and taxonomy was consid- 
ered the «ummum bonwm of siueiuKL As time passed, 
the wonderful discoveries in genetics, in evolution, in 
experimental biology, gradually superseded the XjrevL 
ous systematic studies, nmscuni specimens were used 
leas and less, and finally, in many colleges, ceased 
altogether, 'fhe museums wt^re nominally under the 
charge of a profe.ssor of zoology or geology, who gave 
little time to the care of the material. The collections 
in these oollego.s liave thus gradually gone from bad 
to worse, and in many cases tlie perishable material 
ia now of little or no value. 

An instance is recalled that in one museum in ,n 
large university a collection of kangaroos had been 
retieived and stored in a room on the np}>er floor of 
a building, where tliey remained for a number of 
years. Wlion examined it was found that moth larvae 
had eale.n away the bases of the hairs and the whole 
back came otT like a blanket wlten touched. This en- 
tire ex)llectiou was thus completely ruined because of 
lack of funds to provide a tight case and some one to 
care for the material. In another university a valu- 
able collection of insects had to be destroyed because 
of its infestation with dermestes- These examples 
could probably be duplicated many times. 

What, then, is t.he remedy for this distressing con- 
dition wliich renders so large a percentage of our uni- 
versity and college museums ineffectual and a re- 

I Contribution from the Museum of Natural History, 
University of IllinoiR, No. 30. Bead before the American 
Aiisociation of Museums, May, 1922. 
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proach to the profession? The remedy seems plain*^ 
the organization of a separate museum departraont 
under the eharge of a trained curator in every uni- 
versity and college* Js this possible? I think it is, 
largely. It is a question of convincing the adminis- 
trative officers that such a step would materially ad- 
vance the value of the college in its undergiaduate as 
well as its graduate work. This missionary w'ork must 
largely be carried on by the American Association of 
Museums. Think what a powerful impetus would be 
given to the maseum movement if 75 per cent, of the 
38 per cent, now ineffective could become effective 
departments of the iTmtitutions in Avhidi they now 
but occupy room probably needed lor class rooms. 

The problem that first presents itself to one seeking 
to energize these old museums is, ^*How can 1 con- 
vince the president or trustees that the museum is of 
vital importance?” For the question put at once to 
the enthusiastic museum supjiorter will be, “Of what 
value is this material to the curriculum of this col- 
lege?^* And this is but a fair question which we our- 
selves must answer convincingly. Are the methods in 
use in the modem public museum of value also in a 
purely educational institution like the college? 

Having had a wide experience of some twenty -odd 
years as curator of a public museum in a large city 
and also an experience of some seven years in two 
universities, the writer feels that he can speak with 
some degree of authority ou this subject. With some 
modifications, made necessary by the change from a 
public museum to a university museum, the methods 
in use in a modem public museum are admirably 
adapted, even necessary, for use in a college museum, 
large or small. I wish, in the few moments at my 
disposal, to indicate concretely how a university mu- 
seum should develop in order that it may be of value 
and importance to an educational institution of this 
kind. 

These are the days in which visual education is 
being preached far and wide. The museum bos been 
a pioneer in the field of visual education, and the big 
city museum is to-day the best single factor in edu- 
cation through the eye. There is scarcely a subjecjt 
taught in a college that ca{i not be very materially 
aided or rendered clearer by a carefully planned and 
executed exhibit. Sir Edward Flower^a epigram that 
the value of museum exhibits depends largely on the 
method of tlieir exhibition and the use made of them 
for the purpose of education is so fundamental that 
it should be considered one of the basic laws of mu- 
seum administration. 

In order that I may be specific let me outline a 
few exhibits that are or might be in almost daily use 
in undergraduate classas. A course in systematic 
zoology is rendered intelligible only by reference to a 
well-organized synoptic collection, arranged to show 
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the leading types of the animal kingdom from simple 
to cmnplex organisms, with an abundance of descrip- 
tive labels outlining in more or less simple language 
the general characters that distinguisli one group 
trom another, interesting notes on evolution, distribu- 
tion or economic use. Maps, diagrams and other illus- 
trative matter should be liberally used. The subjects 
of evolution, diftiribution and development can be ad- 
mirably illustrated by museum exliibits. 

Ecology, the modern natural history, can be made 
l>oth interesting and intelligible by habitat groups, 
which need not be expensive to be effective. The in- 
vertebrates lend themselves more readily to the prep- 
aration of habitat characteristics because more pro- 
foundly affected by external oonditione, and many 
small vertebrates can be added, so that fundamental 
principles can be expounded at less expense than by 
the large and more expensive habitat gioups?. The 
group idea is admirably adapted for the presentation 
of problems in agriculture. These may l>e of a mono- 
graphic character, showing, for examxde, the princi- 
pal insects affecting com, gra.ss, fruit, etc. Three 
such groups at the Huiversity of Illinois — corn in- 
sects, apple insects, insects in winter — have been 
found of value to entomology students as well as to 
the farmers and agriculturists who take sliort courses 
in tlio college of agriculture. A case of local birds is 
an organic part of a course in ornithology, and dur- 
ing the time of the (course students may be seen study- 
ing the specimens at different times every day. This 
exhibit is an iiitegral part of the univei'sity cur- 
riculum. 

Historical geology or paleontology can not be well 
understood by the undergraduate student without the 
aid of a well-organized stratigraphic collection in 
which he may see the at^tual organic remains de- 
scribed and figured in his text-book arranged in cases 
in proper relation to each geological period, begin- 
ning with the oldest, where be may follow the changes 
that have taken place during the long period of time 
since life first made ita appearance on the earth. 
Here he may see a type of animal or plant rise, de- 
cline and become extinct, to be followed by another 
type, often quite different from the first type. In my 
own museum, half of a large hall is to be devoted to 
this subject next fall, because so urgently needed. 

In modem geography, the museum can be of tlte 
utmost value, for here, by the use of models and spe- 
cially prepared exhibits, the common things of life 
from all countries may be shown in such a manner as 
to indicate clcariy the relation of various raw ma- 
terials to present civilization. Thus cotton, steel, 
rope, paper, buttons, aluminum, petroleum and many 
other commodities may be graphically exhibited so 
Miat the different processes of mantifiwytiwo m^iy be 
indicated. Models of physiographic gecdp$;^ i^jiso 
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be added and will aid in abowing bow a group of peo- 
ples have taken advantage of geographic conditions 
to aid their social and economic development. Eth- 
nology is but a branch Of geography, and by the aid 
of small groups and actual material the different races 
or tribes of a country may be made to live again in 
the imagination. To the college of commerce these 
exhibits will also prove of value. 

The foregoing relates only to the material exhibited 
in the public halls — the undergraduate side of the 
museum. But there is another side which must bo 
considered by a strong university — the research or 
graduate side. Such an institution should accumulate 
in an accessible manner large series of groups of ani- 
mals, plants, geological material, etc., for the us© of 
graduate students and for working scientists, both 
among the faculty and in outside institutions. In this 
dejiartment valuable collections that have formed tlie 
basis for formal papers may be carefully pi'eserved 
for future study. Such material should be cared for 
by installation in compact drawer cases contained in 
study rooms away from the museum halls. These col- 
lections provide the scientific standing of a university 
museum. 

The question will naturally be asked, Whether the 
average college can do this? I think it can. Many 
colleges, of course, are handicapped by lack of funds, 
and to these the establishment of an adequate mu- 
seum would bo impossible. But there are many col- 
leges and universities in which this department can 
be established, or, if already established, made 
stronger. In many cases, public-spirited citizens of 
wealth would gladly help such a movement if the col- 
lege museum could be open to the general public and 
its collections made attractive. I believe that such an 
arrangement could be made that if the college pro- 
vided the room, the business men of the town or city 
would bo very willing to bear a large part of the ex- 
pense of administration of such an enterprise. 

I liav© been asked at different times to indicate the 
kind of man that is beat suited to successfully admin- 
ister such a department, especially in a college of 
moderate resources. A curator for this department 
should, of course, be a man of good education (not 
necessarily with a doctorate), but above all he should 
be capable of using both head and hands, with in- 
ventive ability, resourceful, and with a pleasing ad- 
dress, working easily in cooperation with other de- 
partments^ A few such men are available from the 
ranks of the public museums, but many may have to 
he especially trained to become college curators. , 

The items of expense are usually objected to when 
the subject of a new department is suggested. This 
need i^t be great. A good salary for the curator, 
{>1^ per year for development, will accom- 


plish wonders if the curator is of the right sort. 
Much may be done on less, and greater results will 
follow larger resources. It would seem possible to 
establish the kind of museum outlined above in all 
our larger universities with a relatively small expen- 
diture of money. It is being done at Illinois, and also 
in some other state universities, aud should be in 
others. 

My experience of five years at the University of 
Illinois has shown conclusively that a modem work- 
ing museum is a highly desirable part of a large uni- 
versity and that the methods in use in our great pub- 
lic museums are in the main applicable to the needs 
of the university museum. Moat universities are far 
removed from the large city museum and can not en- 
joy their privileges. In a university situated as is 
the University of Illinois, iu a small community for 
removed from the great metroi)olis, such a j>laee as a 
museuitt becomes of wide significance, providing not 
only material aid for the curriculum but also a place 
for healthful recreation whore the entire student body 
may go and unconsciously gain knowledge of the 
great world about them, much of which will be second 
in importance only to the regular courses they may 
be taking. It is my purpose at the University of 
Illinois to show that a natural liistory museum can 
be one of the most potent factors in general edu- 
cation. 

Frank Collins Baker 

NATtjRAL History Mitseum, 

UXIVEHSTTY or ILLINOIS 


AMPHIOXUS FISHERIES NEAR THE 
UNIVERSITY OF AMOY, CHINA 

This note is to announce the discovoiy of an ap- 
parently inexhaustible supply of amphioxus near the 
University of Amoy. T'he ease ivitli whicli those zo- 
ologically impoi’tunt little aiiimala arc to be obtained 
here sliould make them available iu practically un- 
limited quantities for students of biology the world 
over. It has been my privilege recently to visit the 
village of Liuwution/ about six miles from the Uni- 
versity of Amoy, the source of livelihood of whose 
inhabitants is the amphioxus fisheries, to make a pre- 
liminary investigation of the methods employed in 
their capture and, ns a fitting climax, to partake of 
a luncheon, several dishes of which consisted in main 
or in part of amphioxus. 

The term fisheries as applied to the capture of 
amphioxus will no doubt seem strange to zoologists, 
not so much because amphioxus is not a fish as be- 
cause of the impression we tend to gather that it has 
not been found, hitherto at least, in sufficient numbers 

t litikotiam in the local dialect. 
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to justify the use of the term, nor systematically 
taken for food or other economic purposes. We are 
most of us wont to see a few specimens at a time, 
carefully preserved from the rude hands of students. 
Or, if we have had the experience of di'edging for 
l^m, as I did some ten years ago in tlie Philippine 
Islands, we remember the rejoicings over a few rare 
specimens obtained. In the present instance, how- 
ever, because of the great numbers caught and their 
systematic capture for food purposes, it seems neces- 
sary, for lack of a better term, to speak of the indus- 
try as the amphioxus fisheries. 

So far a.s I have been able to detennine, the indus- 
try is as old as the village of Liuwutien, at least 
sevornl hundred years old — so old that the mind of 
man runs not to the contrary. The amphioxus fish- 
eries are confined, apparently, to a narrow strip of 
sea bottom less than a mile wide and extending for 
about six miles along the coast of the mainland of the 
Province of Fhkien, South China, immediately be- 
hind> to the north of the Island of Amoy, on 
which is located the treaty port of the same name and 
the recently oiganized University of Amoy. This fish- 
iug ground is separated from the island by a narrow 
strait noted for its strong tidal curi'ents which prob- 
ably have something to do wdth making this particu- 
lar stretch of sea bottom especially favorable for the 
life of ami.)hioxus. 

Here on this little atrip of coast about 400 fisher- 
men, using 200 small boats, are engaged for from 
two to foriir hours cm the ebb tide of every calm day 
during the nine raontlis from August to April of 
each year in dredging for amphioxus for the market. 
The catch per boat is said to average about 10 catties 
(13 1/3 pounds) a day, while double that amount is 
taken on especially favorable days. This means a 
catch of about 2,600 pounds, well over a ton for each 
calm day during the nine months of the fishing season 
and a total of hundreds of tons of amphioxus taken 
during the year I 

The larger individuals average about three grains 
in weight. As a considerable number are under 
weight an estimate of 2,500 to the pound seenis con- 
servative. Counting the inrmber of fishing days as 
200 per year and tJic average dally catch per boat as 
13 pounds we arrive at the astonishing total of 
0,500,000 individuals in the average daily caidi and 
1,300,000,000 in the average annual catch. Making 
deductions for boats out of service, etc., we must 
conclude that on this little strip of Chinese coast 
somewhere around n billion amphioxi are caught and 
eonsiuned each year. If we consider the inefficient 
ntid unsystematic method of fishing and the unfailing 
supply wo are led to the conclusion that thk strip of 
sea l>ottom must harbor many billions of the little 
animals. 
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The area to which we are told the amphioxi are 
limited extends out as far os two U, about 3/5 of a 
mile, and along the coast for about 20 li, approxi- 
mately six miles. The actual area of sea bottom 
involved will be seen to be very considerable, in pro- 
portion to the part actually taken up in the dredgring 
operations, particularly, since, so far as we know, the 
fishing is conducted in a very unsystematic manner, 
the boats working, much of the time, over more or 
less the same ground. When, in addition to tliose 
facts, we take it into consideration that there is never 
any failure to obtain the organisms in normal quanti- 
ties we are forced to believe that the number actually 
taken is so negligible in proportion to tiie countless 
billions present as to make extremely improbable any 
danger of diminution of their numbers as a result of 
the industry as now conducted. 

If, however, the local fislxing rights are weakened 
and the number of fishermen increased, and more 
effective and systematic methods of fishing employed, 
as may well be the case in the future, the fact that 
gamete-laden amphioxi have such a gritty and un- 
pleasantly fishy taste as to make them quite unpal- 
atable during the spawning season of May, June and 
July may become an important factor in the preser- 
vation of the industry. 



Fig, 1. Dredging apparatus used in the amphioxus fish- 
eries at Amoy, China 

The fishing methods end the apparatus used in the 
local capture of amphioxi while rather primitive are 
fairly effective. There are two men to each boat, one 
who sculls and one who manipulates the dredging 
apparatus. This consists of what appears to be a 
scoop-shovel blade attached at less than a right angle 
to a long bamboo (see Fig. 1), To the end of the 
bamboo is fastened a cable made by twining together 
two long rattans, to which is spliced another similar 
cable, the whole reaching a length of from 30 to 50 
feet. The dredger stands in the bow of the boat and 
when fishing grounds are reached, usually in water 
from two to four fathoms in depth, the dredge is low- 
ered with the blade downwards. When it is resting 
on the sand the boatman sculls the boat backward for 
a short distance to bury the blade in the sand. He 
then sends the boat slowly ahead while the dredger 
draws in the cable and passes it over the bow of the 
boat until the bamboo is reached or the apparatus is 
in a nearly vertical position when it is gefitly 
upward and lifted out. The sand brought up ^ the 





blade dumped ilkio tbe boat and the ppefration re- 
peated iiTitil a eonaiderable amount of eand containing^ 
amphioxi is obtainedi ^riien the boat puts for shore 
to separate tiro animala the sand* This is ac- 
eomplislied in shallow water by means of deep^ 
rounded baskets of split bamboo which are whirled 
about and shaken until most of the sand is washed 
out through the interstices. The remaimng sand; with 
the amphicod, is then removed to a much broader and 
very shallow basket where the final separation is 
accomplished by the continuation of the process until 
the animals can be floated ofE and the remaining 
coarse sand flipped over the edge. 

The inhabitants of the region near the fisheries 
prize the amphioxus as a dainty. The people of other 
regions are more or less repelled by its unfamiliar 
appearance, and hence the greater part of the catch 
is consumed locally. Emigrants from the locality liv- 
ing in Malaysia purchase a considerable amount of 
the dried product. The fresh animals remain in an 
active condition for 12 hours or more after being 
removed from the water and are available for food 
for 24 hours or more. They are tender and whole- 
some and when fresli have a very palatable flavor. 
No ill effects of any kind are known to follow their 
use. The economic and social changes now in prog- 
ress in China will almost certainly result in an in- 
creased demand for amphioxus for food purposes. 
Before any considerable increase in the extent of the 
industry will be possible the local fishing rights which 
at present make the industry a regional monopoly 
must be weakened and of course any such increase 
would be limited by the actual available supply of 
the animals which is problematical as yet but seems 
at least great enough to allow for a very material in- 
crease in the catch without appreciably diminishing 
the supply. 

The dried product is prepared by heating the am- 
phioxi after thorough waging in fresh water to drive 
out the excess salt water, after which they are roasted 
over a slow fire with a small amount of oil until de- 
hydrated. In this form they are very palatable and 
keep for several months in the winter and a month 
or xnore during the summer. The fresh animals sell 
for 16 cents Mexican and the dried product for a 
dollar Mexican in the local markets. 

The data given here were obtained for me on our 
trip of investigation by Dr. Lim Boon Keng, presi- 
dent of the Univcoraity of Amoy> who kindly ques- 
tioaed the fishermen and other inhabitants and made 
translation of their answers. Numerous other inter- 
esting questions arise as to habits, habitat, structure, 
physiology and development of tiiis species, some of 
wh^h 1 hope to be able to answer in the future. 
Amoeig those are the actual distribution of the am- 
ki depth and along the coast, and their food, 
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the tidal currents and any other factors which ex^ 
plain their presence in such numbers in this oua 
locality. 

It may be of interest to relate here the curious 
belief of the local inhabitants to account for the pres- 
ence of these organisms in such numbers at this spot 
and nowhere else. The name of the lancelet in CM*- 
nese is Wen Shen Yti,® which being literally trato* 
lated means *^fish of the God of literature’* or nrore 
idiomatically, “literary composition fish.” It is also 
called “silver apoar fish”® from its color and its re^ 
semblance in shape to the Chinese spear blade and 
also “carrying pole fish” from its fancied resemblance 
to tJie carrying pole of tins part of the world which 
is flattened and tapers towards both ends. The preva- 
lent name, however, is the one first given, which is 
derived in the following carious manner. The God 
of Literature of Chinese mythology, named Wen 
Sben, who was supposed to aid the competitor in the 
civil service examinations in the classics, at present 
superseded but at one time all important in China, 
is supposed to ride about upon the back of a croco- 
dile and is often so pictured. Now, as the story goes, 
the crocodile of Wen Shen died and the dead body 
washed ashore and is clearly to be seen only a short 
distance from the village of liuwutien im the form 
of an island known as Crocodile Island,^ some white 
rocks at one end of which may be conceived by a 
stretch of the imagination to be the snout, the wooded 
poilion in the center, the body, and a long sand spit, 
exposed at low tide, the tail. From this, the carciuas 
of Wen Shen’s crocodile, issue the worms or maggots, 
the amphioxi. And since, forsooth, this is the only 
dead crocodile of the region there are of course no 
amphioxi found elsewhere. Lest tliis may appear to 
be the strained explanation of some of the local lit^ 
erati allow mo to relate my experience with an igno- 
rant boatman while attempting to obtain the animals 
by dredging just off the sandy beach in front of the 
University of Amoy, some six miles in a straight line, 
but more than twice that by water from the seat of 
the amphioxus fisheries. The boatman whose sampan 
we hired for the attempt was very curious as to what 
we were doing and when my Chinese collector ex- 
plained he threw up his hands in disgust and could 
hardly be prevented from at once rowing to shore, 
saying in great contempt for our ignorance of a mat- 
ter of such common knowledge, “There is no use wast- 
ing your time looking for tliat fish here since there 
is no crocodile here.” 

As to the systematic position of the species under 
consideration I am unable to make any final statement 

s Wen Shon Yii, locally pronounced Boon Shiong 

eYinChienYa. 
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in 43hte of the neoeeaery literatore. !fhat it I* 

« sj^etsteB of the genus MfmcUostomm eettiui prohiihl$i 
eiuoe the gonads are paired and the metapleurcd folds 
nteei symmetriesdly behind the atriopore* It differs 
frem Amphioscm lanGeolatu$ as described in the !it- 
evatuie at present available to me in several partien* 
Isr^ moat strikingly in the presence of somewhere 
near 25 pairs of oral tentacles or cirri {Fig, 2). 
Whether or not it is the Branchioatofna beleheri re** 
ported from Singapore to Japan l am unable to deter- 
mine, having no deecription of that species at hand.’’ 

I am sending specimens with this note to Professor 
E. O. Conklin^ of Princeton University, with the re- 



Pie, 2. Anterior portion of body ef amphioxus from 
Amoy (lowing about 20 oral cirri of the 
right side, z Ca. 84 

a Hr. J. T. Uliek has examined some of the speeimexis 
sent me by Professor Light and finds that there are: 

20 * pairs of cirri 

20 pairs of gonads (not well developed) 

65 ±. Myotomes of which 39 are anterior to the atrlopore, 
17 are between the atrioporo and anus, and 9 are 
post-anal. 

Be concludes that this species is probably B. nakaffateae, 
or beleheri and these may bo identical. (See Cam- 
hridgt Natural History, Vol. 7, p. 188.) A later note 
from Professor Light informs me that the species is 
probably a new one, which he is now engaged in desorib* 
0. Conklin* 


he have it deiMnhi^ imd if 
Udi the naiue bf tpedea tdth thb nbte for the 
iiiibrmatiou of aegdogists* 

The outline drawing of the anterior end of due of 
the animals dkeossed in this note and the diagram of 
the dredging apparatus used in their eaptnre were 
my kindly made f me by Hr* £* Larsen of the 
Ohinese Postal Servioe, the former being a tracing 
frenn a detailed drawing he is making of the anterior 
xe^on of a speeiiiien slightly under an inch in length 
and the latter being a diagram from the appaxatns 
as shown in severid photographs which were taken 
for me on the dshing grounds by Professor H. H. 
Chang in ^arge of the department of botany in the 
University of Amoy. 

S. P. LiOht 

PBorBSson or ZooLoerr, 
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SEVENTH YEAR OF THE TROPICAL 
RESEARCH STATION OF THE NEW 
YORK ZOOLOGICAL SOCIETY 

Thx Tropical Ileaeareh Station of the New York 
Zoological Society was founded ia January, 1916, 
after many conferences of Henry Fairfield Osborn, 
Theodore Roosevelt, Madison Grant and Williem 
Beebe. The site chosen was the district immediately 
around Bartica^ British Guia&% in typical tropical 
rain forest, sixty-five miles from the coast and at an 
elevation of csily twenty-five feet. The station itself 
is at Kaxtabo, at the point of junction of the Cuyuni 
and Masarani Rivers, where intensive research work 
has been earned on in a quarter of a square mile of 
jungle and shore. 

Under the directorship of William Beebe, five ex- 
peditions have been made into this field. There have 
been thirty-two months of actual work, covering 
every aeasoni of the year. Research work at the sta- 
tion has been earned on by twenty-eifi^ workers 
frepi America, £nglaad, Scotland end France) and 
two hundred and forty-six visiters have been enter- 
tained. One hundred and forty-one oontributiOBiB 
have been publisbed, including four bouxid v^umea. 

From the limited area under hitensivo research 
there have been collected notes, materials, and speci- 
mens as follows : (1) Life history notes on 75 specks 
of mammals, 451 species of birds, 108 species of rep- 
tiles and amphibians, 130 species of fifties; <2) 
and eggs of 152 Species of birds, many new to sci*^ 
ence; (3) skins, skulls and skeletons of 66 species 
and 650 individual mammals; (4) 1,550 bird akinr; 
(5) 110 bird embryos; (6) hundreds of reptUas, am- 
phibians and fish; (7) 85,000 insects, of which one 
item is, types of 50 new species of term^es; (8) 
4,500 other mvsrkbmtes; (9) 650 KOH spebimenej 
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of |Mu:4 film; (12) spoekmmi binro been 

fOppIiod to oev«o omVmitifls And five tnueeum^ while 
of Uving vertebrates there Imve been ooUeeted and 
sent to the New York Zoologioal Park 40 mtiiminBls, 
207 birds find 119 reptiles ; (13) the ehief eollections 
of Amphibians^ reptiles and mammals have been pre- 
tented to the iLmerican Mnseiim of Natnrai History. 

It is interestinigr, in vieW of this sboeessfnl prosecn* 
tion of research work in the tropics, to consider the 
actnal cost of the entire andextakiBg. From the be- 
ginning to the present time the total income has been 
$49,600. This has inclnded the salary of the director, 
his assistant and chief artist, the ateamaliip fares, en- 
tire scientific outfit, boats, tents, bungalow, household 
expeneeB, servants, hunters, taxidermists and the gen- 
eral aecommodation for the staff of workers. The 
five expeditions have averaged six and a half months 
each, with an average of eight staff members, the 
total average cost of each trip being $9,920. 

Tub Galapaoos Islakds 

The seventh expedition of the Department of Trop- 
ical Research of the New York Zoological Society 
was directed to the Galap^fos Archipelago, and is 
known as the Williams Galapagos Expedition. 
Through the generosity of Mr. Harrison Williams 
the two hundred and fifty foot steam yacht iVoma 
was chartered for the purpose and left March first on 
a cruise of two and a half months under the direction 
of William Beebe. The personnel of the party in- 
cluded the regular staff of the Tropical Research Sta- 
tion, Misses Cooper and Rose, Messrs. Tee-Van and 
Broking, Mr. Hoffman, marine artist, and Mr. Esche- 
Tich, taxidermist. Four guests of Mr. Williams, 
Messrs. Curtis, McKay, Mitchell and Merriam, as- 
sisted in making collections. Professor William Mor- 
ton Wheeler joined the vessel at Panama and will 
contribute to the scientific reports. 

A total distance of nine thousand miles was 
steamed, and the equator crossed eight times. 
Twenty-one days were spent on the Galapagos Is- 
lands. To the living collections of the New York 
Zoological Pork were added nine mammals, twenty- 
seven birda, And ^rty-two lizards, notable among 
whlidi were flightless cormorants, Galapagos pen- 
gudas and haw^s, and i^nt marine and land iguanas 
peculiar to the Archipelago, and never before ex- 
hibited alive. For ^ American Museum there was 
oolleeted material for two Imard groups, Amblyrkt/n- 
chaa and Conolophus^ including vegetation, rocks, 
sbeils, photograph and aketdm, together with a 
giant tortoise, cigMieen Ibords and a family of soa- 

Among other material gathered were 99 water 
#9 photc^aphs, 11,990 feet of mewing pie- 


vertebrates. These will be studied by various spe- 
rialists^ while the general account of th trip by Wil- 
liam Beebe will be published this autumn in book 
form by G. P. Putnam's Sons, under the auspices of 
the Zoological Society* 

Hxkbt FAmrau) Gaaosir, 
President of the ZoologiaU Society 


AMERICAN Association for the az^- 

VANCEMENT OF SCIENCE 

P1.AN8 roR THE SBVEirrr-vrrrrH Akhivjbbsart 
MKE rmo 

MemuebS of the local committee for the approach- 
ing Cincinnati meeting of the American AssooiAtion 
for the Advancement of Science and members of its 
subcommittees have been named as follows: 

Xjoqis T. More, chairman of the Local Committee. 
Thomas Quinlan, Subcommittee on Hotels and Transpor- 
tation. 

£. D. Oilman and L. T. More, Subcommittee on Meeting 
Places. 

E. E. Oesper, Subcommittee ou Exhibits. 

K. M. Fenneman, Subcommittee on General Program. 

C. N. Moore and W. H. Bucher, Stibccminittee on Pub- 
lleity. 

George Warrington, Bubcommittee on Hospitality and 
Beoeptions. 

H. 0. Pry, Subcommittee on Dinners and Society Hotel 
Headquarters. 

E, D. Gilman, Secretary of the Local Committee. 

Daniel Laurence, Treasurer of the Local Committee. 

Preparations for the meeting are going forward in 
a very satisfactory way and a very good set of ar^ 
rangements for serving the various seotiona and so- 
cieties has been worked out. The following local 
representatives for the sections have been named: 
Section A, Louis Brand. 

Section B, S. J. M. Allen. 

Section C, H. S. Fry, 

Section D, B* I, Yowall. 

Section E, O. 0. von Sehlichtim. 

Section F, B. 0, Day. 

Section G, H. M. Benedict. 

Section H, H- McE. Knower. 

Section 1, B. B. Breese. 

Section K, B. B. Eubank. 

Section Ij, E. M. Iiostpelch, 

Seetion M, B. S. Tour, 

Section N, Henry Page. 

Section O, Wendell Paddock. 

Section Q, A. L. HalhQueet. 

Each section representative is to act for the special 
Societies in his field and all inquiries and requests 
eoneeniing sessions, meeting places, etc., from the 
spbktles, as well as from section organizations, should 
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made direetly to the proper sectiou rapreBentative 
or representatives. If societies have named special 
local Tepreaentatives other than the local repreaeuta* 
tives of their section, these special society representa- 
tives should consult with the proper section repreaen' 
tative in all cases. It is not necessary, however, that 
the special societies that are to take part in the Cin- 
cinnati meeting should name special local representa- 
tives. The attention of the secretaries of sections and 
societies is especially called to this arrangement, 
which promises to avoid some of the confusion that 
has sometimes occurred in the preliminary work for 
past annual meetings. 

The Hotel Sinton is to be the general headquarters 
hotel for the association as a whole. This hotel has 
promised exceptionally good features and offers at- 
tractive prices. It will be able to accommodate a 
large number of those who will attend the meeting. 
All rooms are provided with bath and the prices are 
to be $3.00-$5.00 per day for single rooms and $5.00- 
$7.00 per day for double rooms. Headquarters hotels 
for the several societies are to be arranged for 
through the local representatives for the proper sec- 
tions. The Hotel Sinton can accommodate a number 
of societies and there are other excellent hotels in 
Cincinnati from among which society headquarters 
may be selected. Society officers should correspond 
with their section representative in this regard, as 
well as in regard to arrangements for sossiems. The 
same plan also applies to arrangements for society 
dinners and smokers. 

The section representatives, who will have charge 
of all details for the sections and societies, will be in 
constant and direct communication with the subcom- 
mittees and with the general local committee itself, 
and information of all kinds i^ay be secured by writ- 
ing to the proper section representative. These repre- 
sentatives and the members of the local committee 
and its subcommittees are to be addressed in care of 
the chairman of the local committee, Dr. Louis T. 
More, University of Cincinnati, Cincinnati, Ohio. 

The privilege of re<luced railway rates for the Cin- 
cinnati meeting has been granted for moat of the coun- 
try, according to the certificate plan, which has been 
in operation at recent annual meetings. Those going 
to Cincinnati are to purchase regular one-way tickets 
and are to secure from the railway agent, wiien tickets 
are purchased, one-way certificates properly filled out 
by the agent. These certificates, upon bemg properly 
endorsed and validated in the registration room, will 
allow their holders to purohase return tickets at one 
half of the regular rates. Those residing in the 
Pacific region will this year have this privilege, which 
has not been available to them for recent meetings. 

All sessions of the third Cincinnati meeting will be 
held in the buildings of the University of Cinciimati 


and of the Hughes High SclKKai, which ia aitui^d od- 
iaoent to the oiunpus. The eemnoil of the ossoeiatidn 
Will hold its main mee^g on the aftesmoon pf Thur^ 
day, December 27, and the meeting wall he opened on 
the evening of that day, unde^ the presidency of Dr. 
Charles D. Walcott, secretary of the Smithsonian In- 
stitution. The main address at this session will be 
given by the retiring president of the association, Dr. 
J. Playfair McMurrioh, professor of anatomy in the 
University of Toronto. The second annual Sigma Xi 
lecture will be delivered on Friday evening, Decem- 
ber 28, under the joint auspices of the Society of 
Sigma Xi and the American Association for the Ad- 
vancement of Science. The speaker will be Dr. Willis 
E. Whitney, of the General Electric Company. 

The Cincinnati meeting will be specially interesting 
and important on account of its being the seventy- 
fifth anniversary of the founding of the association. 
One of tlte evening sessions will probably be devoted 
to the development of American science during the 
three quarters of a century since the ibundiug of the 
association. Further details will be announced from 
time to time in the pages of Sciektck, and the pre- 
liminary announcement of the meeting will be mailed 
about December 1 to all whose names occur on the 
association roll at that time. 

Burton E. Livinoston, 
Permanent Secretary 


SCIENTIFIC EVENTS 

MAGNETIC OBSERVATIONS DURING THE 
TOTAL SOLAR ECLIPSE 

Special magnetic and allied observations will be 
made at stations inside and outside the shadow belt 
of the total solar eclipse of September 10, 1923, by 
the Department of Terrestrial Magnetism of the Car- 
negie Institution of Washington, and by various co- 
operating magnetic observatories, institutions and in- 
vestigators. 

The magnetic observatories, either within or near 
the limits of the eclipse, are: North of the belt of 
totality, Sitka, Alaska; Meanaok, Alberta; Tucson, 
Arizona; Agiucourt, Ontario; Cheltenham, Maryland, 
and Vieques, Porto Eioo; to the eouth of the belt of 
totality, Honolulu, Hawaii; Cuajimalpa, Mexico, and 
Huancayo, Peru; tchtlc fugt outeide the limits of the 
eclipse at bepiminy and endiny are Kakioka, Japan, 
and La Quioca, Argentina. Of the observatories, the 
one at Tneson is particularly well situated, being (ally 
about 200 miles from the central path of eclipse ; 
the maximum obscura^n at Tucson will be about 02 
per cent. It is planned that the Deparimant of Terr 
reetrial Magnetism will baye parties at two statibne 
within the belt of totality to make 
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obaervatimui, one 0f the«e sta- 
tions bebg 'vrbere the Mi Wilson Observatory party 
will be located* The United States Coast and Geo- 
detic Survey will have one special party for making 
magnetic observations within the belt of totality in 
southern Califomiui and special observations will be 
carried out at its observatories* It is also hoped that 
some magnetic and allied observations may be made 
at a mountain station, for example, Mt Wilson, 
whore the maximum obscuration will be about 98 per 
cent. 

The general directions of work proposed by the 
Department of Terrestrial Magnetism, eapecially with 
reference to magnetic and atmospheric-electric ob- 
servations, as also recording forms, will be supplied 
to any one interested. 

Louts A* Baukr 
J. A. Fleming 

Department or Teurestmal Maoketism, 

CaRNEOIE iNBTjTUnON OF WASmNOTON 

RUSSIAN BIOLOGICAL INSTITUTES 

Apropos of the list of then-existing biological in- 
stitutes compiled by H. J, Muller during a trip to 
Moscow and Petrograd in August, 1922, the follow- 
ing information received from Dr. W. Grossmaim, of 
the Permanent Bureau of the All-Russian Entorno- 
Phytopatholqgical Congress, Petrograd, may add to 
our meager knowledge as to the now-existing natural 
history societies in Russia. In reply to a letter 
containing a list of Russian corresponding so- 
cieties of the Academy of Natural Sciences of Phila- 
delphia, Dr, Grossmann wrote, under date of Decem- 
ber 24, 1922, that the societies listed below exist “up 
to the present time,” and states that “their names are 
the same,” only the word “Imperial” must be omitted 
where formerly used* 

Moscow. Boci4t^ des Amis d’Histoire Naturelle. 

* * Moskovskoe ObstchCstvo Estestvo-Ispytateley. 

Petrograd. Bussian Academy of Sciences* 

Botanitcheski Ssad. 

* * Oomlte (Mologique. 

** Musde Gfiolo^que do PUniversitfi. 

Bu^oe eutomologitacheskoe Obstchestvo. 

“ Socrlfit4 Bttase de GSographio. 

* ^ MmeralogitcheDkoe Obstchestvo* 

Tsentralnaia Fisitehoskaia Observatoria* 

University. 

Tifiis. Botanical hardens. 

** Musde du Oauow. 

Dr. GToesman regrets his inability to send some 
Ausrian eht^nology, “as our for- 

^ mjtliities axe very oomplica and pos- 

V I ath sure We all a^ee with 


Dr. Qvossmann's concluding paragraph, “Let us hope 
that in some not too distant future the circumstances 
will change for the better.” 

Wm. j. Fox 

Tiue Academy of Natural Sciences 
OF Philadelphia 

PALEONTOLOGICAL FINDS IN MORAVIA 

Since the constitution of Czechoslovakia as an in- 
dependent state, intensive work baa been carried on, 
principally under the auspices of the Provincial Mu- 
seum at Brno (Briinn), in the great system of lime- 
stone caverns of Central Moravia, These caverns die* 
close not only a great wealth and beauty of stalactitio 
and stalogmitic forms, but they have also yielded to 
date numerous indications of the presence of early 
man, and many skeletal remains of diluvial mam- 
mals, some of which are in on excellent state of pres- 
ervation. These remains now include skeletons of a 
mammoth, of two lions, of a hyena, a Gulo-borealis,. 
five cave bears and no less than sixty fossil beavers* 
The skeletons of the cave boars are practically com- 
plete and will soon form a striking group in the mu- 
seum. The preservation of the beavers' sloills and 
teeth is perfect and the series is one of great value* 

The work of exploration of these caves, new rami- 
fications of which are being discovered every year, 
proceeds under the energetic direction of Dr. Karel 
Absolon, Curator of the Bmo Museum, 

A* Hbdlicka 

NATIONAL RESEARCH FELLOWSHIPS IN 
THE BIOLOGICAL SCIENCES 

The Board of National Research Fellowships in the 
Biological Sciences met on .June 30 and made the fol- 
lowing appointments in addition to those reported in 
a previous number of Science 

Herbert Friodmaim, Zoology 

E. F. Ilopkiua, Botany 

A A. Boback, Psychology 

F. B. Wonn, Botany 

Alexander Weinstein, Zoology 

These fellowships are supported by a contribution 
of the Rockefeller Foundation and are administered 
by a special Board of National Research Fellowships 
in the Biological Sciences, appointed by the National 
EeseaTch Council. The fellowships are open to oiti^ 
zens of the United States and Canada who possess a 
Fh.D* or its equivalent. They are intended for candi- 
dates in the earlier years of post-doctorate work, end 
are desired to recruit men and women os leaders of 
research in the universities and research establish- 
m^ts of the United States and Canada. 

VMay IS, 1923, p. 579* 
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basic stipends awarded are $1^800 for anmar- 
ried fellows and $2,300 for married fellows per an- 
ntun. These stipends may be increased when there 
are other dependents or for other cogent reasons. 

. The fellowships are not granted to any institution 
or university, but the choice of place to work is left 
to the fellow, subject to the approval of the Fellow- 
ship Board. The appointments are for full time and 
no other remunerative or routine ^^ork is pennitted, 
except that during the college year the fellows may, 
by written permission of the board, give a portion of 
their time, in general not more than one fifth (out^ 
side preparation included), to teaching of educational 
value to themselves, or to attendance on advanced 
courses of study. 

The particular individual with whom a fellow 
wishes to work should, ordinarily, have agreed to ac- 
cept him, prior to the consideration of his application 
by the board. It is further required that the fellow 
be charged no fees or tuition by the institution where 
he chooses to work. 

Whai the board will next meet has not yet been 
decided, A meeting in the spring of the year is as- 
sured and if the number of applications received jus- 
tiftr it, other meetings will be held in the interim 
accordingly. Applications may be received at any 
time and will be placed on file for the meeting which 
follows their receipt. Requests for information and 
application forms should be addressed to the Secre- 
tory, Board of National Research Fellowships in the 
Biological Sciences, 1701 Massachusetts Avenue, 
Washington, D, C. 

F. R. Lillie 

CHAmMAN or THE COMMITTEE ON 

Bioloot and Agriculture or the 

National Research Council 

SCIENTIFIC APPOINTMENTS IN THE 
BUREAU OF MINES 

With the advancement of Dr. S. C. Lind, formerly 
superintendent of t}ie Rare apd Precious Metals Ex- 
periment Station, at Reno, Nevada, to the post of 
Chief Chemist and Chief of the Divimon of Mineral 
Technology to' sucoeed Dr. E. B. Moore, other changes 
in the research branch of the Bureau of Mines 
throughout the country were made. E. S. X^eaver, 
formerly superintendent of the Southwest Experi- 
ment Station, Tucson, Arioona, was selected to suc- 
ceed Dr. Lind as superintendent of the station at 
Reno. Mr. Leaver was designated os Dr. Lindas sue- 
oessor because of having given hk attention for a 
great many years to problems connected with the 
metallurgical treatment of the western orea, especially 
those associated with the cyanide process. 


S. F. Howell, formeriiy of the Pittabargh Stalion, 
who has spent the past year in Arhsona studying the 
mining problems of that State, especially regarding 
the use of explosives, has been designated as super- 
intendent of the station at Tucson. 

During the past year C. St. J. Perrott and S. P* 
Kinney have conducted an intensive study of the 
combustibility of coke in blast fnmoees. This work 
will hereafter be conducted by Mr, Kinney in con- 
neetion with the operation of the experimental blast 
furnace at the North Central Experiment Station, 
Minneapolis, and at oominmial furnaces in South 
Chicago, Illinois, and Youngstown, Ohio. Mr. Per- 
rott has been transferred to the Pittsburgh Experi- 
ment Station to direct chemicaLphysioal work in con- 
nection with the liquid oxygen explosives investiga- 
tions. 

Dr, T. T. Read, formerly chief of the division of 
information service in the Washington Office, has 
been transferred to Duluth, Minn., and made super- 
intendent of the North Central Experiment Station. 
The headquarters of Dr. Read were fixed at Duluth 
to permit of maintaining a closer contact with the 
mining phase of the work. 

T. L. Joseph has been made assistant superinten- 
dent of the North Central Experiment Station at 
Minneapolis, 

Oscar Lee has been transferred from Minneapolis 
to the Southern Experiment Station, Tuscaloosa, Ala- 
bama» and placed in charge of the iron ore benoficia- 
tion work under the direction of Dr. W. R. Crape, 
superintendent of the station. 

Dr. W. D, Bonner, who has been employed as a 
physical chemist at the Pacific Experiment Station, 
Berkeley, California, has resigned and will return to 
the University of Utah as an instructor. C. G. Maier, 
formerly with the department of metallurgical re- 
search of the University of Utah, has been appointed 
to the position at Berkeley made vacant by Dr. Bon- 
nards resignation. 

Professor Ernest A, Hersam, of the University of 
California, who for the past year has studied metal- 
lurgical milling problems at the Massachusetts Insti- 
tute of Technology in cooperation with that institute 
and with the American Institute of Mining and Metal- 
lurgical Engineers, has returned to his former posi- 
tion as an instructor at the University of California. 

John Gross, of the station at Reno, Nevada, will go 
to Cambridge to continue the work which Professor 
Hersam has been doing. 

John Blizard, who has had charge of the Bureau’s 
fuel work at its Pittsburgh Station, has resigned to 
accept a position with a commercial concern in Kew 
iTork City, where he will be engaged on the derfgu^of 
su^-heaters and heat transfer apperatua ' ^ 
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SCIENTIFIC NOTES AND NEWS 
A. A. NoTRd, director of olieRiieal reseftrch in 
the California Inetitute of Tedmology; Dr. T. W. 
Richards, professor of chemistry in Harvard Univer- 
arity, and Dr. E. B. Wilson, professor of soology in 
Columbia University, have been elected foreign hon- 
orary fellows of the Royal Society of Edinburgh. 

Da. C. F. Chakdlkr, professor emeritus in Colum- 
bia University, has been elected an honorary mmber 
of the Society of Chemical Industry, of which he is a 
past pz^ident 

Pbofessob John MsniiB Coulter, head of the De- 
partment of Botany at the University of Chicago, has 
been elected an honorary fellow of the Botanical So- 
ciety of Edinburgh. 

The University of Strasbourg has conferred on Dr. 
Jacques Uoeb, member of the Rockefeller Institute 
for Medical Research, the title of doctor honoris causa 
of the mnversity. 

Provehsor a. EtKBTEiN has been elected a member 
of the Prussian order ^Tour le mdrite.” 

Db. L. H. Baekeland, of Yonkers, N. Y., honorary 
professor of chemical engineering in Columbia Uni- 
versity, has been made ‘^Offleier do la Legion d*Hon- 
neur” by the French Republic, Dr. Baekeland is 
president of the Bakelite Corporation and of the Gen- 
eral Bakolite Company and past-president of the 
American Institute of Chemical Engineers and of the 
American Electrochemical Society. 

PRorESSOR Pitres, neurologist and former dean of 
the Bordeaux faculty of medicine, has been elected a 
member of the Paris Academy of Moral and Political 
Sciences. 

Dr. R. H. Todd and Dr. W. T. Hayward are the 
first recipients of a gold medal instituted by the Brit- 
ish Medical Association in Australia for '^distin- 
guished service.’’ It is to be presented at the congress 
of the association to be held in Melbourne in No- 
vember, 

Dr. Emhanusl ds Margerie, director of the geo- 
logical map service of Alsace and Lorraine, who has 
spent several months in the United States, returned 
to France on the steamship Parts, v^hich sailed on 
Jtdy 7. 

The twenty-filth anniversary of the graduation of 
F. A. H. Schreinemakers in the University 
of Lf^dep on July 7 is being marked by the issue of 
a number of the Reoaeil doa trmauDs ehimiques 

which will eimtain more than sixty ar- 
English,, French^ Oemtan and Italian by coL 
friends. 
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Da« MELVaLB T, Cook, professor of plant pathology 
at Rutgers College, has aceepted an appointment aa 
expmrt on diseases of sugar-eane at tbuB Insular Ex- 
periment Station at Eio Piedras, Porto 6ico. Dr. 
Cook was plant pathologist for the Cuban govern- 
ment from 1904 to 1906. 

Db. Leland E. Cofek, of New York City, has been 
appointed dinretor of the division of industrial hy- 
giene of the State Department of Labor. Dr. Gofer 
has been an officer in the United States Public Health 
Service for over thirty years and has served two 
terms as assistant surgeon general of the United 
States, a position be was filling when he was assigned 
by the United States Public Health Service os health 
afiicer of the port of New York. 

Db. Harold Hibbert, associate professor of ap- 
plied chemistry at Yale Univensity, is in England and 
expects to visit cellulose chemists in Europe. 

Professor Lester W. Shard, who has been granted 
sabbatic leave of absence from the dopai'tment of bot- 
any at Cornell University for the first semester of 
the coming academic year, will spend the late summer 
and autumn in northern Europe, chiefly at the Uni- 
versities of Stockholm, Copenhagi^n and Louvain. He 
left Ithaca late in July and will return in November. 

Db. John A. Miljjcr, vice-president of Swarthinore 
College and head of the Sproul Observatory, left on 
July 13 with several other scientists to observe a total 
eclipse of the sun on September 10 from a mountain 
station in Yerbaniz, Mexico. Other members of the 
expedition include Professor R. W. Merriott and Pro- 
fessor W. R. Wright, of Swartlimore College. 

Dr. B. Kerekjarts, formerly of the Univereity of 
Budapest and last year a lecturer at Gottingen, will 
be a lecturer in mathematics at Princeton University 
during the next academic year. 

We leam from Nature that at a meeting of the 
Royal Society of New South Wales, on May 2, iiia 
following officers for 1923-24 were elected : President, 
Mr. R. H. Cambage; Vice-Presidents, Professor C. 
E. Fawsitt, Mr. J. Nangle, Mr. E. C. Andrews and 
Mr. C. A. Sussmilch; Hon. Treasurer, Professor H. 
G. Chapman; Hon. Secretaries, Professor 0. U. Von- 
willer and Mr. G. A. Waterhouse; Members of Coun* 
oil, Dr, C. Anderson, Sir Edgeworth David, Mr. W- 
S. Dun, Dr. R. Greig Smith, Mr. Charles Hedlcy, Eev. 
E. F. Pigot, Mr. W. Poole, Mr, H. G. Smith, Pro- 
fessor i. Douglas Stewart and Professor R. D. Watt- 

Thk British Medical Journal reports that a preai- 
dant’s gold chain and badge have been presented to 
the Eoyal Society of Tropical Medkine and HygiezMi 
by the retiring president, Sir James Cautiie, who waa 
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one df its founders. The chain oonsista of a number 
of plaques held together by omaznenial links. Each 
plaque bears, or will bear, the name of a former pres- 
ident. The center link is formed by the initials of the 
donor surrounded by a laurel wreath. The badge 
shows jBi, sketch of a mosquito on a shield, with the 
motto Zonae torridae tutamen. The incoming presi- 
dent, Sir Percy Bassett-Smitb, was formally invested 
with the chain by the retiring president at the last 
meeting of the society. 

pROPKSSon JP. Qowland Hopkins, Cameron prize- 
man for 1922 at the UniverEiity of Edinburgh, deliv- 
ered two lectures on June 27 and 28, respectively, on 
the present position of the vitamin question. The 
Cameron prize, which was founded in 1878, is 
awarded annually to an investigator who in the course 
of the five years immediately preceding has made an 
important addition to practical therapeutics. 

Dr. Stephbn Sheldon Colvin, professor of educa- 
tion at Teachers College, Columbia University, a 
leader in educational psychology, died suddenly on 
June 15 at tlie age of fifty-four years. 

The Board of Estimate of the City of New York 
has unanimously voted to erect a school service build- 
ing four stories in height, which is to be placed in the 
west courtyard of the American Museum of Natural 
History, at an estimated cost of $733,000. It will in- 
clude a basement, fully equipped for the distribution 
of educational material to schools and will be con- 
nected by a subway with all other sections of the 
museum. The basement is also planned to take care 
of visiting classes that come from a distance from out 
of town schools. The first floor is designed for the 
general subject of the natural history of man, show- 
ing the relation of man to his environment ; also for 
public health and food exhibitions, including a me- 
morial alcove to Louis Pasteur. The oenter of this 
floor is designed for normal school work. The third 
and fourth floors are designed for practical normal 
school and college instniction in smaller rooms and 
for the preparation of the photographic and museum 
materials which make the round of the schools. The 
city was moved to make this appropriation by the 
rapid increase in the use of the museum by the 
schools, which now reaches four million pupils annu- 
ally, a figure equivalent to five contacts with each of 
the 900,000 children now enrolled in the schools of 
Greater New York. 

Aocobding to the London Times the British Medi- 
cal Association has purchased the premises in Tavi- 
sfcodc Square, Bloomsbury, known as the Theosophi- 
cal College. It is a modern building, designed by Sir 
JEdwiu Lutyens, whose plans were nevar fully com- 
pletedj as Ihe building was taken over by the go?eni- 
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mmi at one rime. It is understood to be the intention 
of the Britvdi Medical Ajwooiotion, for whom Mr. J. 
A. Phillips (Oxford street) acted as agent, to enlarge 
and adapt the building as their headquarters. Tavi- 
stock Square, on the east side of Gordon Square, has 
changed in character, like all the Bloomsbury squares 
in recent years, from being purely residential, and in 
its early days it had many distinguished literary and 
other residents, among them Charles Dickons. The 
neighboring Russell Square has become mainly a 
center of professional and other organizations, one of 
the first to settle in that square having been the Auc- 
tioneers^ and Estate Agents^ Institute, now about to 
transfer its headquarters to o new building iu Lin- 
coln’s Inn fields. If the project for placing the head- 
quarters of the University of London on ‘*the laud 
behind Uie British Museum” matures there will be a 
further aggregation of societies in that district. 

The Geographical Journal writes; “An undertaking 
of considerable interest has been organized by the 
newly founded Scientific Expeditionary Research 
Afisociatioa in the form of a scientific expedition to 
the Pacific, which will leave Plymouth towards the 
end of September. Free passages will be provided 
for students of the various branches of science in 
which investigations are desirable, their expenses 
being covered in large part by receipts from paying 
guests, for about twenty of whom there will be room 
in the vessel cliartered — the St George, a three-masted 
barquantine fitted on the lines of a yaclit, with 800 
h.p. auxiliary steam engines. It is proposed to use 
the Panama Canal route both going and returning, 
and to include in the itinerary the Galapagos, Easter 
and Pitcairn islands, the Austral and Cook groups, 
Tahiti and the Marquesas, with various intermediate 
Islands. Although the scientific objects of the expedi- 
tion may perhaps be hampered to some extent by the 
need to consider the requirements of the non-scientifle 
members, the project seems to oiler an excellent op- 
portunity to young men who have just qualified in the 
various branches of science to acquire experience end 
first-hand knowledge of remote parts of the world, 
otherwise not easily accessible to study. 

From a report in the Journal of the American 
Medical Association we learn that at the sixth session 
of the League of Nations health committee, at Paris, 
May 26, the development of inter-govemmentid co- 
operation in public health matters was discussed as 
regards epidemiologic intolligenee and public health 
staristica, a r^ular and rapid method for distributuig 
information has been installed. Three oommtttees 
were fonnod: the first, to inveal^ate the prey^enoe of 
epidemic (lethargic) encephalitis and tubercoloc^ in 
tropical Africa since the Wosdd War; the secondly 
iiivestigate the quantity of opium and other hallr 
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fotmitsg dmgB reqtured anzmidly by th« Tftnoiui nft- 
tiotis for legitimate purpoeee, end tbe third to collect 
infomation for a inference among voriooe Euro- 
pean states having navigable inland waterways, for 
the purpose of coordinating and strengthening sani- 
tai:y control, without interfering with the nonnal 
fum^ions of the waterways. A report was made of 
research work conducted in laboratories scattered all 
over the world during the last eighteen months, aim- 
ing at an international standardisation of serams. A 
similar program was proposed in regard to insulin, 
digitalis and pituitary extract. Public health courses 
ate lieing conducted for public health officials in War- 
saw% Kharkov and Moscow under the auspices of the 
health organization of the league, and, by an arrange- 
ment with the Soviet Russian delegation at the Genoa 
conference, the members of the health committee, to- 
gether with a delegate from the central health authori- 
ties of Soviet Russia, constitute a special interna- 
tional commission for discussing th© anti-epidemic 
campaign as it affects Russia. 

Ths Hancock Life Insurance Company, Boston, has 
made an additional gift of $20,000 to the Harvard 
Cancer Commission; $5,000 to be used for purchase 
and installation of a diagnostic apparatus and $15,000 
to be placed in the permanent fund. The insurance 
company previously gave $30,000 toward the building 
of the Huntington Hospital, which is devoted exclu- 
sively to cancer cases. The new gift will be used in 
the biophysical laboratory, which is also under the di- 
rection of the commission. 

Thk Langenbeck- Virchow Haus, built fox the head- 
quarters of the German Surgical Society and the Ber- 
lin Medical Society, has been rented to the Siemens 
and Halfike fim for a jwriod of ten years, with the 
provision that the societies shall continue to have the 
use of the building for meetings. 

Dr. Kltciweq be Zwaan, of the University of Am- 
sterdam, has instituted a triennial prize of 2,500 
francs to be awarded for research in anthropology. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Mas. NoRjfAN Bbibge, wife of Dr. Korman Bridge, 
professor emeritus of Rush Medical College, has sub- 
scribed $100,000 to the fund provided by Mr. Fred- 
erick H. Rawson for the Rawson Memorial Labora- 
tory to be built in connection with the medical work 
of the University of Chicago on the West Side of Chi- 
oagOt The fund donated by Mrs. Bridge will be used 
to provide ttie Korman Bridge Pathological Labora- 
tories winch are to occupy the fifth floor of the Baw- 
"|on Mteorial L^ra 
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Dr. Georoe SoATCHARP, associate professor of 
chemistry at Amherst College, has resigned, being 
the tenth Amherst college teacher and tlie fourth 
alumnus of the college to withdraw from the faculty 
because of the dismissal of Dr. Meiklejohn. Pro- 
fessor Soatebard explains his resignation in the fol- 
lowing statement to President Olds; "After the loss 
which the college has sustained, it no longer seemg 
possible to accomplish here the purposes for which 1 
came to Amherst."' 

At the University of Chicago, Dr, Harvey Carr 
has been promoted to a profassorship of psychology; 
Dr, Amo Benedict Luckhardt to a professorship in 
physiology, and Dr. Fred Conrad Koch to a profes- 
^rahip in physiological chemistry. 

Dn. Joseph W. Ellis, formerly of the University 
of California at Berkeley, has been appointed in- 
structor in ph 3 ^sics in the University of California, 
Southern Branch. 

Pkopessoh John Smith Dexter has been ap- 
jxiinted associate professor of biology at the Univer- 
sity of Porto Rico. 

Dh. Thomas Jones Maokib, professor of bacteriol- 
ogy at the University of Capetown, has been ap- 
pointed Robeii Irvine professor of bacteriology in 
succession to the late Professor James Ritchie. 

Db. P. J. Daniell has been appointed to the Town 
Tmst chair of mathematics at the University of Shef- 
field. 

DISCUSSION AND CORRESPONDENCE 
NOTE REGARDING THE ANNUAL VARIA- 
TION OF ATMOSPHERIC POTENTIAL- 
GRADIENT 

My attention has been called to Dr. Sanford's 
article in Science of May 25, 1923, pages 616-61$, 
in which he attempts to account theoretically for the 
annual variation of the atmospheric potential- 
gradient. Every student of atmospheric electricity 
will welcome any suggestion for the solution of some 
of the outstanding questions of atmospheric elec- 
tricity, but evidently Dr. Sanford did not have before 
him the latest observational facts, and so his theory 
is based on erroneous premises. 

In connection with various studies during the past 
two years on the interrelations of terrestrial magnet- 
ism and atmospheric electricity, I have had occasion 
to examine every available series of observations con- 
cerning the atnoospheric potential-gradient, made dur- 
ing the past 40 years, from the Arctic to the 
Antarotio regions. A different type of annual varia- 
tion 18 found than that premised by Dr. Sanford. The 
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Istter stotm that "this gradient should accordingly be 
greater in winter than in rntxanet, and it should vary 
in some manner with the altitude of the sun/* He 
then attempts to reproduce theoretically the annual 
variation of the potential gradient, on the basis that 
it vary as the sine of the angle of the eun^s 

deotination from the vertical at any given place/* 
He accordingly obtains a type of annual variation of 
the potential gradient varying from place to place, 
and of opposite character for two corresponding 
parallels in the temperate zones, north and south, 
which does not correspond with observational facts. 
However, it should be noted first that what Dr. 
Sanford calls in Figs. 1 to 4 the “Solar Declination” 
is not the sun’s declination as used in astronomy, but 
the 8un*s zenith distance at apparent noon. No curve, 
the ordinates of which vary with the sine of the sun’s 
declination, would be reversed in passing from the 
North Hemisphere into the South Hemisphere at the 
same time of year. 

7he outstanding fact disclosed by the annual varia- 
tion of the atmospheric potential-gradient is that it 
is not chiefly a local but primarily a worldwide 
phenomenon and, hence, does not vary according to 
the sine of the sun’s zenith distance at apparent noon 
at any given place. The available data reveal the fol- 
lowing general types; Type a — from the Arctic re- 
gions to about parallel 33* North and from about 40* 
South to the Antaretie regions, the maximum poten- 
tial-gradient oooors near the December solstice and the 
minimum near the June solstice; typo b — in the re- 
gion from about 33* North to 40* South, or over 
about half of the earth’s surface in the lower lati- 
tudes, the majority of the stations show a reversed 
annual variation to that of type a, hence, maximum 
potential-gradient near June solstice and minimum 
near December solstice; type c— in region for b, or 
between a and h, there are certain stations showing 
a mixed type of a and 5. On the average, from the 
Arctic to the Antarctic, the annual rati^ge of the poten- 
tial-gradient is about 60 per cent, of the average 
potential-gradient for the year; the data in the North 
Hemisphere seemingly indicate that the range de- 
creases as the region for type b is approached. 

It turns out that Dr. Sanford was so unfortunate 
as to select for comparison with his computed curve in 
Fig. 3 a station, Melbourne, Australia, which falls In 
the region of type chiefly b. At a station in greater 
southerly latitude than Melbourne, for example, at 
Cape Evans (77*.0 South; 166*.4 East of Green- 
wich), where Dr. Simpson, while connected with the 
Scott Antarctic Expedition, obtained a year’s series 
of observations from 1911 to 1912, the same type (a) 
of annual variation of the potential-gradient is found 
as for a station in the same latitude north. It is 
aeoordingly incorrect to describe the annual variation 


of tSie potentbl-gradieid; as varyi^ with the season. 

variatioa is of the same l^pe at the same time of 
year in moderate und high latitudes north and south 
of the equator, nameJiy, maximum gradient ocoor- 
ring near the December solstice and the minimam 
gradient near the June solstice. 

Dr. Sanford would be unable by his theoiy to ex- 
plain the annual variation of the atmospheric poten^ 
tial-gradient at the station, Helwau, Egypt (latitude 
29*.d North; longitude 31*.3 East of Greenwich), 
where eight years of observations, 1907-1914, show 
that the minimum gradient occurred in December and 
the maximum In July. Helwau falls in the region of 
type b; Dr. Sanford’s theory would prescribe an an- 
nual variation for this station reversed from that 
actually observed. There are some indications that 
the bounding parallels between regions of types a and 
b will be found to be magnetic parallels, rather than 
geographic ones. 

The main facts of the annual variation of the at- 
mospheric potential-gradient could apparently be ex- 
plained by a system of vertical electric currents sim- 
ilar to those which are caused by the translatory 
motion of an electrically-charged sphere through the 
ether; for example, the charged earth during its or- 
bital motion about the sun. This hypothesis is at 
present under investigation. 

Fortunately, before long we shall have avaOable 
additional data in the region of reversed type b. The 
Department of Terrestrial Magnetiam has at present 
two observatories which could hardly be more favor- 
ably situated for important contributions to oUr 
knowledge eoneemiug terrestrial magnetism, atmos- 
pheric electricity and earth-currents in equatorial re- 
gions; these observatoiies are; Watheroo, Western 
Australia (latitude 30*19^ 8; longitude 115*53' E), 
and Huancayo, Peru (latitude 12*03' 8; longitude 
75*20' W). 

Lonis A. BAtTXR 

DSPAftTMUNT or TXaaXSTRJAL Maoketibu, 

OAKHEom iKBmimoK or Washikoton 

CASTS VS. CYLINDRpIDS 

Atter examining a large number of specimens of 
casts and mucin from urine under the ordinary micro- 
scope and then under the modem dark field micro- 
scope (nitra-microsoope), it seenls to us that dark 
fidd examination will probably prove to be a quick 
and certain method for distinguishing between the 
two, especially in doubtful cases. 

The new method of examination has, so far, re- 
vealed marked differences in the ultra-structure of 
these entities, the mucin showing a faint and ex- 
tremely fine reticulated ultramibroseopic stm<jFtar^ 
whereas casta sbpw a much brig^tter and coaraet' 
sbiUctuTe, winch is viriUe evm in ^1^ ( 
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$3Pe thk woxIe^ mA hope to z«poxt 

later, living plu^tomkrogtmplTa, and ak>wing as well 
the appeBranoe of eaa^ and maoin in the dark field, 
after they have been aoted <m by reagents, stains, etc. 

Jaaoics Alxxakdsb 
J oHK A£. CoKurou^r 

50 Bast 41st 8t., 

l^sw yoas 

THE STANDARD ROUND 

Ik the letter of Mr. Alexander MeAdie, published 
in SOXKKOK on February 23 ultimo, under the heading 
^^The Depreciation of the Pound,” Mr. McAdie states 
that the provisions of the Com Sales Act of 1921, 
effective January 1, 1923, and prescribing that sales 
of grain, seeds and potatoes in Great Britain shall be 
by weight only and in terms of the hundred-weight of 
112 pounds, have the effect of reducing or depreciating 
the pound from 7,000 to 6,250 grains weight. This 
is upon the gratuitous assumption that the absolute 
weight of a hundred pounds or of 700,000 grains is 
by the Act to be divided into 112 parts to produce a 
new or “depreciated pound” of 6,250 grains weight. 
If one were to indulge in assumptions as to the effect 
of the Act, it would be more legitimate to argue or 
conclude that the effect of the Act is to divide the 
absolute weight of 112 pounds or 784,000 grams 
which constitute the English hundred-weight, into 100 
parts to produce an appreciated or enlarged pound 
of 7,840 grains. But there is neither need nor excuse 
to indulge in assumptions as to the English hundred- 
weight, because the hundred-weight, as specified in 
the Act of 1021, and as otherwise defined by law, 
and as long established by custom, consists of 112 
standard pounds of 7,000 grains, and is divided into 
8 atone of 14 standard pounds* The Act merely de- 
clares and confirms the custom of England and es- 
tablishes uniformity of practice throughout the realm. 
It imparts nothing new as to the value p£ the stand- 
ard pound or as to its division into 7,000 grains, as 
legally recognized and established in both the United 
Kingdom and the United States. 

The English use and will, under the Act of 1921, 
continue to use precisely the same pound as the 
Amnritsans. We, however, use a hundred of 100 
standard pounds, whereas the English use a hundred- 
weight of 112 pounds. The Englishman wants to di- 
vide his hundred-weight into 8 equal parte. He can 
n<^ divide the cental ct 100 pounds into 8 equal parts, 
and he therefore penedsts in using the hundred-weight 
of 112 pounds, which he can divide into 8 equal 
parts, each of which he calis a stone. But he never- 
tl^ess uses the same standard pound whida is used 
in eosem^ the UnHed States, end eertsinly 
would deny him the privilege or right 


to nae the hundred-toeight of 112 pounds, if for rea- 
sons which satisfy him, he finds it preferable or con- 
venient to do so, just as the Englishman has uo ob- 
jection to the use of the cental of 100 pounds in 
Canada, in the British Dominions and in the foreign 
trade of the Empire. 

Sisc^ KossEnL 

Washikotok, D. C. 

APPLIED SCIENCE AND SCIENCE APPLIED 

be an industrial psychologist one must first df 
all be a psychologist^’ “Hardly more than one or 
two men are eamiztg a livelihood in industry to-day 
as pegohologiete” (W, V. Bingham). These aentenoss 
appear in a modest advertisement of “psychology as 
a life work” in Soiekce for April 13.^ The writer 
of them believes that “industrial psychology” offers 
to men with psychological training and possessed of 
certain assets a career among “fascinating practical 
problems.” The “three outstanding assets fox a 
career” are named by him as “a sound training in 
soientific method,” genuine interest in “all sorts of 
people and the personality to deal effectively with 
them,” and, finally, “superior practical judgment, 
especially where money values are concerned.” When 
these assets produce an “output of cash value to in- 
dustry*^ they may be expected to bring proportionate 
“financial rewards.” It is exceptional, however— as 
it appears — for an industrial psyeholc^ist to earn a 
living as a psychologist. 

In the same article “educational psycholt3gy” is de- 
clared to show “an increasing demand for experts in 
psychological and educational measurements.” Here 
“the most necessary qualifications are listed as “gen- 
eral scientific ability, knowledge of educational prac- 
tice, industry, adaptability and good sense” (E. 
Thorndike). Again, “clinical psychology,” which 
offers to suitable persons opporiunities “not surpassed 
financially,” etc., is said to demand acquaintance with 
the facts of disease and of treatment as wril as the 
“physician^* mental attitude” (S. I. Franz). And, in 
more general terms, “for those who possess the requi- 
site qualities and training there is no limit [in “ap- 
plied psychology”) to public service and finaneW 
rewards” ’‘(R. Dodge). 

Does this announcement by “experts” persuade the 
reader that there are “applied psychologies”? Does 
it not rather call attention to the well-attested fact 
that soientific knowledge and training may be found 
to be useful (provided tlie individual meets certain 
othtsr requirements) in many practical tasks far re- 
moved, in spirit, problem and point of view, from 
psychology or from any other single science? The 
article makes it abundantly evident that, where these 

i Boisnrcx, 190a, Ivii, no. 1476, pp. 409-481. 
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tftflks rdate to aaob ^'buman endeavors’’ as mectioine, 
edueation and business, psychological preparation 
may be important 

The great public loathes definitions ; but it is apt in 
afiUxing labels. It has — ^without any prompting from 
^'science” — ^stuck the label '^psychology” on hypno- 
tism, mind-reading, ghosts, communion with the dead 
and a dozen magical and medical formulas. Prom 
clinical theorists it has eagerly learned to apply the 
same tag (with “new” prefixed) to the shocking prac- 
tices of the psychoanalyst. And it has been fre- 
quently instructed of late to use the label for various 
jobs undertaken in business and in the schools by 
persons whose academic or professional training has 
included studies of psychology, in tests and in the 
Pearsonian statistics. 

The more seasoned sciences and arts still have their 
"boundary disputes,” but they do not insist that every 
performance of the scholar or the artisan be set down 
to the credit of a science or profession. The surgeon 
skilfully carving the family roast is not doing sur- 
gery; nor the zoologist eliminating bad stock from 
his private herd, zoology; nor the botanist in his 
lettuce-bed, botany; nor the embryologist, turning an 
extra penny in the poultry-yard, embryology. Why 
should psychologists encourage the impression that 
anything whu*b concerns “human nature” is psychol- 
ogy; that psychology covers Uie field of "human ex- 
peiiehce, behavior and personality,” or tJiat it is what- 
ever the student of psychology seriously undertakes? 
What would become of zoology if it professed to 
oompass all of man’s varied interests in life, or of 
physics if it similarly extended its present domain? 

The war has shown us how many things beside the 
concern for his own science or art a trained or skilled 
man may, when occasion offers, usefully turn his hand 
to; but we are still tempted to confuse — at least in 
Uus cose of psychology — the subject and its outside 
uses, applied soieneo and science applied, the tasks 
of the science and the man trained by the science 
applying himself to extra-psychological tasks. The 
confusion is natural in the great public, which labels 
but does not define; it is inexcusable in the spokes- 
man or the zealous apologist for the science. 

Madison Bkntlet 

Univsrsitt of Caufornia 


SCIENTIFIC BOOKS 

Outline of Psychology. By WiLiitAM McDouoaIiD, 
New York, Charles Scribner’s Sons, 456 pages. 
McDougaiil’s "Outline of Psychology” offers a 
marlced contrast tp the numerous psychological texts 
that have appeared recently in America. Other 
system-writers, almost without exception, recognize 


m the realm of mental pbrntomena. Frofiessor MifK 
Dougall expressly denies the possibility of interpra* 
ting the sequence of mental events ae "a mechanical 
chain of cause and effect,” and asserts that the funda- 
mental category of psychology is “purposive striv- 
ing” (p. vii). 

As explained in the preface, the present volume 
does not attempt to set forth in sequence the principal 
facts and laws of the science; it is a oarefoUy con- 
structed train of roasoniug, designed to demonstrate 
the truth of the autlior’a teleological concept, which 
he terms the hormic theory (p. 71). Viewed in this 
light, rather than as a systematic treatise, there can 
be no question but that tlio book fulfills its purpose 
remarkably well. The fundamental thesis is definitely 
stated at the outset and the supporting arguments are 
marshaled point by point throughout the book. 

After outlining the alternative theories and indi- 
cating the difficulties of the mechanistic position, the 
author proceeds to examine the characteristics of ani- 
mal behavior. He cites Jennings’s example of the 
amoeba in pursuit of a smaller amoeba and the lat- 
ter’s ultimate escape to prove that even in the simplest 
known creatures beliavior is essentially purposive. 
In srucoessive chapters the behavior of insects, lower 
vertebrates and mammals is examined with the same 
result. Especial stress is laid on the fact that an in- 
stinct is not a mere grouping of refiexes but a unified 
act which serves to accomplish some definite purpose 
in the animal’s life history. 

The transition to human psychology is somewhat 
marred by a chapter (VII) entitled “Beliavior of the 
natural man,” which speculates upon the behavior of 
an assumed non-social being, "Mowgli,” somewhat 
after the fashion of the eighteenth century social con- 
tract literature. This is the only departure from the 
empirical method. The remainder of the book is 
taken up with a detailed examination of man’s mental 
activities, such as attention, imagining, emotions, dis- 
position and temperament, and belief, concluding witii 
the growth of intellect in general and the orgfinizBtion 
of character. Throughout these successive stages the 
purposive nature of mental activity is emphasized; 
the organism’s behavior is portrayed as a constitu- 
tional striving to attain an end, dimly foreseen in the 
lower species, distinctly pictured in the higher human 
realm. This cenative tendency is coupled with the 
cognitive; the two together complete "the description 
of mental activity in its double aspect of knowing 
and striving” (p. 266). 

As already stated, McDougaU's wozk is radically 
opposed to the general trend of American paythoiogy. 
Contemporary writers for the most part accept the 
causal principle in what MoDcmgidl would call its 
meehanistio form. They assume that the activity Y ** 
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|]m iterairous System, iodadiiig thd brain, is dfisoribable 
in term of phTmcoehemiciil procesees, and that the 
prinoiplos or inodes of mental activity are in some 
manner closely related to the modes of neoral activity. 
Even the radical behaviorist, in denying the scientific 
oharaotex of the ^^mental/' merely emphasizes the 
supremacy of ‘‘natural law.” To McDougall, on the 
other hand, mental activity belongs to a distinctly 
different type from inorganic activity. Organic be- 
havior does not follow the resultant of forces — it 
pictures the future and operates to attain a desired 
end* 

The teleological theory offered irt this book is closely 
related to the vitalistic theory in biology. Each as- 
sumes a mode of activity distinct from the strictly 
causal sequence of events — a factor which somehow 
guides the flow of energy and determines the out- 
come. It is precisely at tliis point that the teleolog- 
ical conception is open to cliallenge. The arguments 
of Di’iesch for an organic entelechy have been seri- 
ously questioned by leading biologists. Similarly, 
Professor McDougall’s colleagues will question his 
teleological interpretation of response. The present 
volume offers no suggestion as to the nlan9^er in which 
the hormic activity works. The author merely states 
that the end is foreseen and that the activity proceeds 
till the purpose in view is accomplished. But is this 
true? Certainly the adult who has endeavored to 
twitch his ears without prior training finds that the 
purpose to accomplish this result does not attain the 
appropriate goal, no matter how intense or prolonged 
the striving. And so with tlie lower types of be- 
Iiavior. “Instinctive activity,” says McDougall, 
“strives toward a goal, a change of situation of a 
particular kind, which alone can satisfy the impulse 
and allay the appetite and unrest of the organism” 
(p. 119). In pre-Darwinian days the instincts might 
well have been defined in these teleological terras, but 
natural selection indicates an alternative explanation 
—evolution of traits by racial “trial and error” — 
which seenm both intelligible and plausible. Such 
questions of fact and interpretation will have to be 
thoroughly threshed out before the real value of Me- 
DougalPs work can be determined^ 

Perhaps the weakest point in the present volume 
is the author^s vagueness in defining his fundamental 
concepts. The reader will ask for a nwre lucid de- 
scription of striving, conation and foresight than is 
given. There is also throughout the book a emtain 
dofpmatio insistence upon the cardinal doctrine of 
teleology, coupled with an all too frequent use of the 
adjectival method of refuting opponents. (“Loftily 
assert,” p, 28; “impossible,” “obviously absurd,” p. 
S4t; “fautaatie theories,” p. 128; “lofty attitude," p. 
124; ‘fthe extravagant behaviprist dpetrine,” p. 289.) 

;:0n the other the evidence for non-meiiaiiifitic 


activity is ably presented and deserves careful and 
unprejudiced study on the part of investigators, to 
whatever school they may belong. Professor Mc- 
DougalPs formulation of the hormic theory (p, 71-3) 
raises teleology from metaphysical speculation to a 
real psychological problem, and his explanation of 
the nature of free-will (p. 48-8) gives that time- 
worn theory a new meaning. 

Of special interest is the discussion of the seven 
marks, which the author believes distinguish the be- 
havior of organisms from the physicoohemical activi- 
ties of inorganic matter (pp. 44-46, 56). These are: 
(1) spontaneity of movement; (2) persistence of 
activity; (3) variation of direction of persistent 
movements; (4) termination of the activity when a 
particular change in situation is brought about; (5) 
preparation for the new situation; (6) improvement 
in the effectiveness of behavior; and finally (7) the 
fact that “purposive action is a total reaction of tlie 
organism,” rather than a specific reflex or group of 
reflexes. These characteristics, taken together, afford 
|>erliaps the best synthetic view of Uie teleological 
conception of behavior. 

Howard C. Warren 

pRiN COTON University 

Hisioria de la Influencia Extranjera en el descnvolci- 
miento Educacional y Cientifico de Costa Rica. Por 
Lns Fedtpr Gonzadez. Jmprenta Nacional, San 
Jos6 de Costa Rica, 1921. 8vo, pp. (6) XI 
320, 24 plates, each containing four portraits. 

The title of this clearly printed volume accurately 
describes its contents, which are concerned with the 
rdles played by various European and American na- 
tions in the educational and scientific development of 
the most liberal and progressive of the Central Amer- 
ican republics — Costa Rica. It is a centenary volume, 
issued in the year when these republics celebrated the 
hundredth anniversary of their independence of 
Spain, It is divided into tivo parts. 

The first part comprises eight cliapters, 61 pages 
and, in the words of the author, analyzes the differ- 
ent factors which have determined the national cul- 
ture during the first two thirds of the century of 
separate existence. 

The universities of Spanish colonial America were 
those of Mexico, Guatemala, Le6n, Santa F4 de 
Bogota, Lima and Cordoba. They possessed the same 
medierval culture peculiar to tho.se of the mother 
country. Essentially conservative, they gave pre- 
eminence to ecclesiastical studies and scholastic phi- 
losophy, that mistress of theocratic Spain, with her 
bookish and memorizing systems, uarrowneas of 
spirit, filled with preoccupation and routine that 
offered not the least impulse to scientific investigation. 
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Tbidt knowledge crystalked in txtUlitional foimnUet 
witk eAMntially nmemotedmioal methods of the pur- 
est sebolUBticiem^ with the order of cyclical teaching 
and the dogmatism of the peninsular cloisters. Under 
tfueh conditions the Hispano-American university 
lived without the stimulus of philosophic and scien- 
tido culture which culminated in the teaching institu^ 
tions of other countries, due to European investi- 
gation. 

In the early years of the 19th century members of 
influential families of Costa Bica attended the Uni- 
versity of Ledn (Nioar^ua), as the nearest institu- 
tion of higher learning, and through them and other 
graduates who went to Costa Rica to take part in the 
political organization of the latter country, after ite 
indejmdence was proclaimed in September, 1921, the 
Nicaraguan institution exercised great influence on 
the intellectual and educational development of the 
neighbor to the south. One of the Leonese alumni 
was Rafael Francisco Osojo, called in 1814 by the 
municipality of San Jos4 (Costa Rica) to direct the 
House of Teaching of St. Thomas (Casa ds En- 
Benanga de Santo Tomas). Here in 1825, or soon 
thereafter, modem foreign languages, English and 
French, were for the flraf time taught in Costa Rica. 
Professor Osejo, in his character as a deputy in the 
Ordinary Assembly, was the author of the first law 
of public instruction in Costa Rica, promulgated in 
May, 1832, according to which the municipal bodies 
were required to oblige fathers of families to procure 
for their ehildren between the ages of eight and four- 
teen years instruction in Christian doctrine, reading, 
writing and numeration, and imposing a fine of 3 
pe^ per year on those who did not fulfil this 
obligation. 

From about 1840 the influence of the University of 
San Carlos at Guatemala, with the more liberal ten- 
dencies in its organization, began to supplant that of 
San Ram6n de Le6n, especially in law and in 
medicine. 

Immigration from Europe, South America and the 
other Central American countries followed the estab- 
lishment of independence and tended to increase the 
elements of and desire for culture. The flrst Costa 
Bican youth to seek an education in Europe, Jos6 
Maria Montealegre, left his native land in 1828, at 
the ago of eleven, passed through High Gate School 
In London, obtained the medical degree in Edinburgh 
and returned home early in 1840. Not until 1863 did 
Costa Ricans come to the United States to study 
medicine. 

The increasing production of poffee, the establish- 
ment of a regular port of call at Puntarenos by 
steamships of the Paciftc Mail in 1856, the arrival and 
prolonged residence of distinguished German engi- 
neers and scientifle men like Rohrmoser, Frantzius 


imld BoSmantv eemstituted addkUMd factors in tte 
ifiereasing enterprise mad development of fbe 
country. 

In 1848--1S50, treaties of amity and eommereo were 
made with Great BrHain, France, the Hanseatic 
cities, Spain and the United States, and accredited 
representativoe of these countries soon began to fmie- 
tion in Costa Rica. 

The influence of the other Central American states 
declined with these events in proportion as tliat of 
Europe and the United States incieased. Neverthe- 
less, the foundation of the Liceo de Costa Rica at San 
Joa4 In 1864 was largely due to Maximo Jerez, a 
native of Le6n, proscribed by his own country and 
who, as a result, dwelt in Costa Rica from 1863 to 
1868. 

A Guatemalan, Felipe Molina, was the flrst minis- 
ter plenipotentiary from Costa Rica to the United 
States, dying in Washington February 1, 1865, vdiile 
discharging that function. He was tbs author of the 
first historical and geographical sketch of Costa Rica, 
a work which did good Service in acquainting foreign- 
ers with the possibilities and beauties of the country 
and which long served as a tekt-book in the schools 
and colleges of Costa Rica itself. 

A railroad from the AHantio port of Lbnon to the 
capital, San Josd, was completed in 1891, while that 
on the Pacifle side halted between Orotina and 
Esparta for some time and Was finally extended to 
Pttntarenas in 1910. 

All of the movements of which the events mentioned 
above were the visible signs are duly considered with 
reference to the intellectual development of Costa 
Rica. 

Beginning in 1869 the Costa Rican governineetit 
entered into contracts with teachers in various Euro- 
pean countries to instruct the youth of the republic. 
The flrst of these instructors was Professor ValeriaUo 
Fernandez Ferraz, who had occupied chairs in Gzu^ 
and in Arabic in the universities of Beville and 
Madrid, and who on reaching Costa Bma organized, 
and for three years directed, the College of Ban Luk 
Gonzaga at Cartago. He was followed to Costa Biea 
by his two brothers, one of whom, Juan Fernandez 
Ferraz, became Director of the Museo National in 
1898 and served the State in many other cepacities. 

Others who went to Costa Rica under similar 
arrangements were the botanist Helmut Polakowiflty 
(1876), and a notable group of young Bwks scienti|Bb 
men, Paul Biolley (1886), Henri Pittkr (1887), 
Gustave Michaud and Jean Rudin (1869), all of whom 
remained for many years in the country and added 
greatly to the development of science by teaching and 
by research. 

The second and larger paVt of the book traces the 
influence derxvad from eadh country to which Costo 
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tide Ufe* OuBg or more diaptm are demoted to Qer- 
manyr Argintitta^ Belgiam^ Colombia, Cuba^ Chile^ 
Spain, the United Stateg, France, England, Italy, 
Mexico and Switzerland. The individuals of these 
cotmtrieg who have visited and studied in Costa Rica, 
or who have described her natural productions, are 
dkeussed biographically and lists of their publica- 
tions relating to the country are given. Pedagogical 
theories and methods proceeding from these different 
sources are considered with respect to Costa Rican 
schools and teaching. Four chapters (neaxly 100 
pages) are devoted to the United States, wherein 103 
authors and travelers are named or discussed. The 
data on books and publications given in this volume 
constitute a fairly complete bibliography of foreign 
authors on Costa Rican pedagogy and natural 
science. 

Sonor Gonzalez’s history is surely of great value to 
Amencanists, Pan-Americans, naturalists and his- 
torians of science. 

Pimn* P. Calvert 

UwrvBiisiTY or Pennsylvania, 

Philadelphia 


SPECIAL ARTICLES 

NOTES BY N. M, STEVENS ON CHROMO«. 

SOMES OF THE DOMESTIC CHICKEN 

Recently, in looking over a file of old research 
notes I came across a package of rough notes and 
drawings by Mias Stevens on the chromosomes of the 
domestic chicken, which had been given to me after 
her death. She had been working at this problem at 
odd times at the same time that Dr. Pearl and I had 
in 1914. We had sent her adult testis material from 
the Maine Agricultural Station, and she had also 
worked on embryos. The present interest in these 
notes lies in their bearing on T. S. Painter’s paper on 
Reptilian Spermatogenesis {Jour. Exp. ZooU, 34, 
281^7). Painter says that one object of his study 
was determine what light a study of reptilian 
spermatogenesis would throw on the spermatogenesis 
of birds since reptiles and birds are closely related 
phylogenetieally.” No one as yet has published any 
satisfactory results on bird chromosomes. The out- 
standing feature in the lizard spermatogenesis seems 
to be the arrangement of the chromosomes in the 
equatorial plate, a definite number of large chromo- 
somes in a ring around a center group of small chro- 
mosomes, the number of which is Bometimes difficult 
to determine. Miss Stevens's drawings show equator- 
ial plates which exhibit a striking reseniblanoe to 
those drawn from the lizard by Painter. She sug- 
fesk l^t there may be a neb^a of small chromo- 
licmM at the center of the group which clump readily 


T8 

in poor fixatiou and therefore have often been tiUcOn 
for several large okromosomes. 

Her drawings show 12 large ohtmnosomes forming 
the outer circle in the spermatogonia and usually 6 
(occasionally 5 or 7) in the spermatocyte. The num-^ 



ber of small chromosomes figured in the center varies, 
being usually 12 or 14 in the spermatocyte where they 
are of course easier to identify than in the spenna- 
togonium. I include copies of six of her drawings, 
Tliey were camera lucida drawings, but had not been 
finished as these were only fragmentary notes at the 
beginning of a study. Figures 1 end 2 are sperma- 
togonia, each with 6 pairs of large chromosomes and 
a mass of small chromosomes. Figure 1 was marked 
"question as to Imw many small ones — too thick to- 
gether.” Figure 2 was marked "all rather mixed in 
the center.” Figiires 3 and 4 are prophasos of the 
first spermatocyte division. Each shows 6 large chro- 
mosomes. Figure 3 has 14 sniall chromosomes, while 
Figure 4 has 10. Figures 5 and 0 are equatorial 
plates of the first spermatocyte division. Here we 
find 0 large chromosomes; in Figure 5, 14 small, 
while in Figure 0 there seem to be only 12 amall. 
S^Mne other drawings bear the following comments 
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which show her uncertainty as to the number of small 
chromosomes: '^Apparently 18, but number of small 
ones always uncertain^'; “large ones all clear, small 
ones may be more”; “impossible to tell how many 
snmll ones.” 

It may be of interest that part of the notes dated 
September include some sketches with only 9 chromo- 
somes, and therefore assumed that those with 18 or 
20 chromosome.^ were spermatogonia; while sketches 
dated November figure the spermatocytes with 18 or 
30 chromosomes. One note for November reads 
“looks as though these were first spermatocytes with 
about 18 chromosomes.” Then come drawings of 
spermatogonia with many more than 20, such as those 
copied here. 

It has seemed worth commenting on these notes 
and drawings for the scientific public, now that 
Painter's careful study of chromosomes in a group 
phylogeneti cully clo.se to birds has clearly shown a 
similar grouping on the equatorial plate, and there- 
fore adds significance and plausibility to Mias 
Stevens’s observations on material evidently more dif- 
ficult to handle. If she had lived, the processes of 
bird spermatogenesis would probably have been satis- 
factorily cleared up before this. But it is hoped that 
publishing these note may stimulate some one to 
continue work on this material and try to settle the 
matter. 

Alice M, Boring 

Wellesley College 

THE PROI3UCTION OF EPINEPHRIN BY 
THE ADRENAL CORTEX 

Cramek^ concluded from the histological study of 
adrenals fixed with osmic acid that the cortex partici- 
pates in the functional activity of the medulla. He 
found fine black granules similar to the epinephrin 
granules of the medulla. 

We have obtained fuiihor evidence that epinephrin 
is produced by the cortex. The adrenal of a cat re- 
cently killed was carefully removed ‘and then frozen 
with COjj. Some of the outer portion of the cortex 
was sliced away with a razor. This material gave a 
positive test for epinephrin by the Folin, Cannon 
and Denis® reaction. It likewise camsod inhibition of 
a piece of kitten's intestine contracting in Ringer's 
solution. 

The cortex of an adrenal, the medulla of which 
had been completely destroyed by cautery thirty days 
previously, gave a positive test for epinephrin by the 
Folin, Cannon and Denis method. The destruction 
of the interior of the gland was so thorough that only 
a thin shell of live cortex remained. Cortex of an- 

1 Cramer, W., Physiol,, J918, LII, viii-x, xiii-xv. 

2 Foliti, (>., Cannon, W. B. and Douis, W-, J, Biol, 
Chem,, lina, XIII, 477. 


other adrenal prepared in a oimilor fashion gave a 
good inliibitiou of contracting intestiuo. By the use 
of the exercise tost® we liave also obtained an indica- 
tion of epinephrin pi'oduction by the cortex. One 
iris had been made sensitive to epinephrin by the re- 
moval of the superior cervical ganglion on that side. 
Oue adrenal had boon removed and the medulla of 
the other had been thorouglily destroyed by cautery. 
After complete recovery, exercise in the treadmill 
caused dilatation of the sensitive pupil. 

Whenever there seemed to be a possibility of the 
presence of good medulla we have studied micro- 
scopically sections of the gland fixed with formalde- 
hyde and potassium bichromate. 

Finally, we have used the completely denorvated 
pupil* in order to determine whether the cortex pro- 
duces epinephrin. The excitement caused by shuttitig 
off the air from the lungs for 40 seconds rarely fails 
to produce an increased secretion from tire adrenals. 
Moreover, it produces perhaps the most marked ef- 
fect among stimuli which are harmless. Our method 
has been to dcstr'oy the medulla of one adrenal by 
electric cautery several days before the experiment. 
The reaction to shutting off the air from the lungs 
was observed, the denervated pupil being measured 
by a smaller caliper square. The good adrenal was 
then removed. After recovery from the anesthetic 
the pupil response to shutting off air from the lungs 
was again detemiined. The cauterized adrenal was 
next removed, a final test of the denervated pupil 
being made after recovery fi'om anesthesia. Tlie 
cauterized adrenal was fixed and examined mici-o- 
seopicolly for the presence of medulla, the whole 
gland being sectioned (sections of 25fi), Approxi- 
mately every fifth and sixth sections were saved, the 
others being discarded. 

To be more certain of medullary destruction much 
of the cortex was destroyed. 

Experiments on fourteen cats were completed. A 
small portion of the medulla remained in five ; medul- 
lary tissue was absent in nine; but four of these had 
the cortex almost completely destroyed. The five 
eats possessing healthy cortex and no medulla in the 
cauterized adrenal gave good denervated pupil re- 
actiojis to shutting off the air after removal of the 
uncauterized adrenal. After removal of the cauter- 
ized adrenal the denervated pupil gave a much 
smaller reaction or no response at all to a similar 
test. 

All of our evidence indicates that the adrenal cor- 
tex produces epinephrin. 

Frank A. Hartman 

The University or Buffai^o 

* Hartman, Waite and Powell, Am, J, Physiol,, 1922. 
LXII, 226. 

^Hartman, MoOordock and Loder, Am, J, Physiols 
1923, LXIV, 1. 
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SCIENCE NEWS 


THE DENSEST STAR 

Science Service 

The densest star in tJio known univorso has boon dif-v 
covored by ProioaHor F. C. .Tor dan, of tlio Allegfliony 
Obsorviitory, It is as solid as tho surface rocks of the 
earth and as coinjmtit as tho planet, Mars, or tho moon. 
Yet it shines so brightly that Profosaor Jordan was able 
to detormino that it is what astrouomors call an eclipsing 
variable, irnide up of two elliptical or egg-sliaped dwarf 
stars which whirl round and round, one of them blotting 
out tho light of tho other at regular intervals. 

The newly discovered variable sttir, as yet designated 
simply as '^New Variabh*/’ is not visible to the naked 
eyo flinco its magnitude is about eleven, but it is in the 
constellation of Coma Berenice’s, whicli is located a litth* 

I 

south of tho Big Dipper. 

How a star can eihirio so brightly and yet have a 
density of the most enduring earthly granite is a mys 
tory to astronomers. ‘^New Variable'* is from 3.1 to 
4.8 times as solid as water and from 2.2 to 3.4 times as 
dense as our sun, wliich is a very compactly built star 
itself. The average density of all the stars is only one 
tenth that of water. If an ordinary star were cool 
enough, a person might enter one, if transported there 
h la Jules Verne, and not realize it. 

But Professor Jordan 's star is nearly as solid as tl)e 
earth wltieli, taken as a whole, is 5.5 times as douse as 
water. It may Ix) more compact than the moon, whicli 
is 3.3 times water's density or Mars, which rates 3.6. 
It nxceedfl in solidity Jupiter with density of 1.6 and red 
Saturn whi<fh. is only six tenths ns compact as water. 

Tho life of tho dense.st star of the known universe is 
nearly over, astronomically speaking. It is a dwarf that 
is nearing exliiiction. Btars that are in the class of 
eclipsing variables are as a rule more dense than either 
tho red giants s\ich as An tares and Betelgouso. The 
variable stars average in density one eighth that of the 
sun, the great rod girnit.s are nliout one thousandth tho 
density of air at the .surface of the earth. Most of the 
stars are mere vapor, oven our very dense sun is only 
1.1 times Hs solid as water, and it is unilerstandablo that 
their material could give off liglit that can be seen from 
the ear til. But the luminescence of such a solid body as 
*^Now Variable'* is puzzling to account for, astronomers 
declare. 

The distance of the densest star from the earth bas 
not yet bium determined. Tlie density of ^*Now Vari- 
able" was doterminod by computation based on tho data 
for its period and the trdal duration of its eclipse. The 
previously knowui star closest in character to the now 
star is W Ursae Majoris in the .same part of the heav- 
ens, wliich is 2.5 times as densii as water. 

^‘New Variable" is also the star with tho shoHest 
period yet known, amounting to about six hours. W 
Ursae Majoris ranks third in short periods wdiile SW 
Dacortao is second. 


BORNEO ARROW POISON AS AN 
INSECTICIDE 

Science AServioe 

Tuma Root, whicli was used by the ^‘W’ild Men of 
Borneo" as an arrow poison, and is still used in the 
Malay States as a hsli poison, is a most efToctive insecti' 
eide, according to experiments made at the Rothamstod 
Experimental Station. Experts hope that its more ex- 
tended use may relievo t!ic shortage of nicotine, whicli 
is porkaps the most perfect insecticide knowm. Tuba root 
falls short of the ideal in that it is extremely poisonoufl 
to animals, including man; hmice great care has ttj T >0 
exerciseil in its use. 

Nicotine is one of a very large nnmlmr of poisons 
obtained from plants; and tho head of the Ministry of 
Agriculture’s Pathological Laboratory suggests that 
these may include a number of other substances suitable 
for MHO as insecticides. Nicotine is not produced in suf- 
ficient quantity to meet tho demand for it and it is too 
expensive to be used in general agriculture except by 
growers of very high priced produce, such ns hops. 

Hence an investigation has been carried out by Messrs. 
Tattersfleld and Roach, of the Rotlmmsted Experimental 
station, in collaboration with Messrs. Fryer and Htentou, 
of the Ministry of Agriculture. Thousands of cati'rpil- 
lars, reared in the Ministry 's Pathological Laboratory, 
have been tested to determine the effect on thorn of tho 
varioms products isolato’d from the plants. Groat care 
had to be exercised in rearing the caterpillars to keep 
thorn free from parnHites and in good heaUli. This is 
very important, otherwise it could not be decided wliother 
a particular caterpillar died as a result of the a/ition of 
the substance tested or whetlier it would have died from 
other causes had it not been treated at all. 

By far the most hopeful of the plants so for investi- 
gated is Tuba Root. It contains comparatively largo 
percentages of a aeries of closely related poisons which 
are as toxic to caterpillars as nicotiuo when equal weights 
of the two are conqinred. 

Tuba Root seems to have been used for an insocticido 
first by Ohinesc market gardeners, who macerated the 
root with water and sprayed tlieir plants with t;he result- 
ing milky fluid, thereby following tho lead of the natives 
who painted this same fluid on their arrow’s to poison 
them. The arrow' poison is now used in proprietary in- 
secticides and the demand for it on the English market 
is steadily increasing. 

EXPLORATION OF THE COLORADO RAPIDS 

Science Service 

Colonel C. IT. Bikpskyk, chief topograpliical engineer 
of the U. S. Geological Survey, will leave Washington in 
a few days on one of tho most adventurous explorations 
over undertaken by the government in peace time — a sur- 
vey of tho deep, narrow gorges of the Marble and Grand 
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canons of tho Colorado river, tUo most dangerous and 
treacherous in the world. 

He will bo in charge of a party of ten mapmalscrB, 
geologists and boatmen, who will go dow'ii tho moat dan* 
gerous of the river in specially constructed Iniuts. 

These will be fitted with air chambers, Tho men are 
strapped in a little cockpit in the center of these craft, 
wearing life preservers at all times and provided with 
long life ropes. The distance to be explored covers about 
300 miles through northern Arizona. 

The mapping of the Colorado has lieen in progress 
fiinco 1900 l)ut the dangerous part has betm left for the 
last. Whon the party returns this autumn they will have 
completed records of tho slope and topography of the 
entire stretch of river — an aggregate of about 1,200 miles 
on the Colorado and Greeu rivers and several hundred 
miles of the principal tributaries. 

i'our of the specially constructed boats will bo used, 
manned by the most skillful boatmen to bo obtained in 
that section, all experienced in shooting rapids. The 
rapids in this section of the river form some of the wild- 
est water in the United States and cacli member of the 
party lias V>een selected for Ids fearloHSueBS in the face 
of danger as well as for his ability as a scientist. 

Part of the work will consist of locating available dam 
sites iu view of tho proposed commercialization of tho 
Colorado. 

THE PROTECTION OF ENGINE CREWS IN 
TUNNELS 

Thk engine crows who drive tlie modern monster types 
of locomotive through the longer tunnels of American 
railways are frequently exposed to tho presence of deadly 
carbon monoxide gas and to withering temperatures rang- 
ing up to 13G° F., states the Department of tho Interior, 
as the result of au investigation conducted by tho Bureau 
of Minos in railroad tunnels in Utah and Wyoming, Hot 
exhaust gaaos are tho source of danger from exposure to 
tunnel atrnosphoroe. Many senous aecidonts liavo oc- 
curred in those tunnels duo to asphyxiation or exhaustion 
of the locomotive crews, caused by exposure to atmos- 
pheres containing carboji monoxide, or to atmospheres of 
a high toinporature and saturated with moisture. These 
hazards are accentuated by a group of less importance 
consisting of sulphur dioxide, hydrogen sulphide, soot end 
steam, arv.ompanied by the decreased oxygen content of 
the air. 

The Interior Dciiartmont recommends tlio use of smoke 
deflectors on locomotives operating in tunnel districts as 
a mean a of reducing the hazard duo to high temperaturos, 
and tJie use of the tnain air-brake line as a source of 
air for threat King purposes for members of engine crow's. 

Tin; object of the Interior Department's investigation, 
conducted by the Bureau of Minos in cooperation with 
tho Union Pacific Railroad, was to determine the cause 
of gassing accidents by examining into composition of 
tho air in locomotive cabs while i)as8ing through railroad 
tunnels; to learn tho clfoct of' these conditions on the 
engine crew; and to provide a means of protection for 
the men so exposed. 


Gas samples and temperature readings taken in tlie 
cabs of locomotives were used in studying the atmospheric 
conditions to which the locomotive crows were exposed- 
The symptoms and the physiological effects produced in 
men exposed to the atmospheres encountered were stud- 
ied. Tho pulse rates and body temperatures were taken, 
and doterminationa of the carbon monoxide content of 
the blood wore made. Various metliods for the preven- 
tion of gassing and for the protection of men therefrom 
were considered and tested, among which were the u»e 
of mechanical devices for deflecting the smoke away from 
the engine cab, and the use of various types of gas masks 
and breathing apparatus. 

Of forty trips conducted in cabs of locomotives wliilo 
tho trains were passing through tunnels, carbon monox- 
ide w'a« found to be present on thirty-four trips. The 
operation of twenty -four trains of approximately 2,000 
tons each, in a normal running time of six minutes 
through the Aspen tunnel in Wyoming, showed cab 
temperatures of 114° F. (dry bulb). 111® (wet bulb), 
and a relative humidity of 90 per emit. The maximum 
dry -bulb teinporaturo recorded on any of the forty tests 
conducted was 136°, while the maximum wet -bulb tem- 
perature was 124°. Tho time consumed in the passage 
of the trains varied from 4V(! to 25 minutes, 

Besults of physiological tests over periods of 1.0 min- 
utes show’ed that the conditions in the cabs might l»e 
severe enough to cause asphyxiation or exliaustion in 
periods of 20 minutes, especially in caw^s where the 
ongino is stalled, 

ITEMS 

Scicncc Service 

A NEW process in metallurgy said to hold promise of 
improved methods iu tho treatment of oxidized and semi- 
oxidized or ‘'carbonate^' ores of copper, load and silver 
has been developed through Uie joint work of the Bureau 
of Minos and tho University of Utah. It is known as the 
** chloride volatilization process of ore treatment.^' It 
depends upon the volatilization of compounds of tho 
metals with chlorine, effected by adding salt or ealcima 
chloride to tho prepared oro. The exact chemical reac- 
tions are not known and the work is still in the oxpori- 
montal stage although promising great savings in tho 
cases indicated where technical difficulties have hereto- 
fore caused much loss. 

Childhen may suffer from the dietary sins of their 
parents, Professor A. H. Byflold, of the University of 
Iowa 8chool of Medicine, told members of the American 
Medical Association at San Francisco, He described a 
scries of animal experiments in which it was possible to 
produce rickets, which is due to faulty nutrition, only 
in the second generation of the animals experimented on. 
Studies of social conditions load to the belief that causes 
extending over more than one generation are necessary 
for the production of this disease, and indicate a deflnite 
method of prevention, ho said. 

Tiik windmills that once dotted tho Belgian landscape 
and furnished motive power for innumerable operation^ 
on Flanders farms are slowly being replaced by move 
efficient power machinery, 
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ADVENTURE, ROMANCE AND 
SCIENCE^ 

Man has struggled up a long trail from the past, 
leaving many competitors extinct along the viay, and 
stands on the high peak of civilization that we enjoy 
to-day. Even in the old stone age tboi'e was plenty 
of adventure, with perhaps a little romance now and 
then — yes, and science, too. From the glimpses that 
ancient documents give into wliat went on in times 
long before they were Avritten, and from conditions 
that obtain among jirimitive peoples to-day, it seems 
probable that there have always been scientists 
among men. 1’hese scientists were, and arc, peculiar 
personalities tliat w^anted to know about things. Even 
to-dny they are often looked upon by many of their 
companions ns men of ‘^authority” and at times 
treated with respect. 

In his life cycle every man rougldy recapitulates 
the i.)a8t, and (alas!) probably the future, history of 
the human race. Tins recapitulation is apparent in 
many ways, but, as civilized man is judged chiefly 
by his mind, tlic present discussion will be confined 
to mental qualities^ A child sucks, feels and views 
hia little world Avith wonder and admiration; thrills 
with new sensations — gaining in experience day by 
day. After a time he finds that knoAvs something, 
and becomes a delighted critic of his father^s table 
manners and his little sistcr^a English. Approaching 
maturity, he Avants to do .sorneiJiing — just wdmt is un- 
certain — but something must be done. Man has an 
instinotivo urge for a place in tlie Avoiid. Then the 
golden age conios— the man finds out Avlmt the great- 
est tiling in the Avorld is and begins his life work. 
He trains and Avorks and looks for responsibility and 
plans, and — if Fortune smiles — may meet with suc- 
cess. After a life spent in labor, tJie man finds that 
he is not as irai>o riant ns he thought in the beginning. 
Then he talfcs a little time off now and then to enjoy 
himself, and sometimes develops a certain degree of 
toleration for others Avho are trying to live a life. 
Finally, man spends his old age ft^eling more or less 
, apologetic for living at all. Rut ho]:tc never seems to 
die in the human breast and the old man, though left 
behind by the next generation and ju his soul con- 
vinced of his perfect uselessness, does not despair. In 
fact, he gets considerable satisfaction by telling the 
rising generation about what he claims is a grand life 

s. Froaidontial addrosB before tbo Wisconsin Chapter of 
Sigma Xi, May 2, 1023. 
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that he has Uved^ but wlmt is really such a life as he 
hopes some of his patient advisees will try to live. 
Thus the cycle goes round. 

The army ijitelligence tests made it apparent to all 
the world that there are many eccentrics in the cycle 
of life. Some personalities are arrested in youth. 
Every one has known persons who went through their 
lives thrill full}' suckling, handling or viewing each ex- 
perience— and then wulting for something else. These 
poor souls of course never attain a x>lace in the world. 
Others miss their place because they do not earn it, 
but have a pseudo-place given them by Foxluno, and 
they therefore skip from youth to the enjoyment of 
the pleasures that norninliy come after the struggles 
associated with maturity. Sojne limited personalities 
are obliged to begin w’hat should be their maturity 
with the apologies of old age. 

It is indeed fitting that after all these ages and 
clmn<-es for failure we should be felicitated on 
being here to-night — mature, more or less sane ])er- 
sonalities; most of us just beginning careers as scien- 
tists. We liave every reason to feel proud of the 
human race for its successful domination of the eaifh 
and we may rejoice that we of all the people are the 
personalities endowed with the appropriate qualities 
to talte up work in the greatest field for human en- 
deavor — science. 

I might speak to you in an inspiring way concern- 
ing our duty to cooperate or discuss the value of 
science or the grandeur of research. I have talked 
the matter over with my wife and she assures me 
that I am euongli of a hypocrite to do any of these 
things well. Better stilly and easier, I might by aj)- 
pTOprinte arguments show what is wrong with science 
or religion and point out how we might all live bettor 
and inore scientific li\ es. However, J am not going to 
do any of these things, but only make a few more or 
less irrelevant renmrke concerning science and scien- 
tists. 

President E. A. Birge in a recent address main- 
tained that there are two types of scientists: (1) 
those wlio wmvt to know about the world, and (2) 
those adio want tf> make the world serve them, Dar- 
win aTul Pasteur being ciUid as examples of their 
respective classes. Tn my opinion there are at least 
two other claRses of persons that call themselves scien- 
tists: (n) politicians, and (4) those w^ho are having a 
good time. All these classes, with the possible ex- 
ception of tbe last, furnish their quota of men who 
are an honor tq.' science. The inquisitive individual.^ 
wdth luiqnenchablo thirsts for knowledge make most 
of the discoveries; the i.)ractical minds make nature 
an increasingly valuable seiwant of man; the politi- 
cians bold the offices in scientific societies, appoint 
the fellows and exercise other power-satiafying func- 
tions; the joy-ridors of science have a good time. My 


remarks to-night will be primarily to and for the last 
class. Wliat opportunities does science offer for en- 
joying life? 

In his delightful work on *‘The Pleasures of Life’^ 
Lubbock says, 

**the world would bo better and brighter if our teachers 
would dwell on the Duty of Happiness as well as on the 
Happineae of Duty; for we ought to bo as cheerful as 
wo can, if only because to be happy ourselves, is a most 
effective contribution to the happiness of othors.'^ 

The words of suoli an authority leave no doubt that 
happiness is both altruistic and scientific. But there 
are of course various kinds of pleasures, and scien- 
tists are undoubtedly w'orthy of the best Of all the 
thrills that man may feel, there are none that have 
the glamor of adventure and romance. 

Thei'e are many who feel that Don Quixote, Cap- 
tain Kidd, Pizarro and other well-known adveututrers 
had all the adventures worth having nud that in this 
modern, do-it-with-electricity and say-it-with-flowers 
w'orld there are no adventures left that are 'woi*th 
having. There is also a feeling that romance ended 
w’ith the j)nssh]g of ciusadcs or that romance is asso- 
ciated with the shinning of fair maids down knotted 
bed sheets into the arms of poor but worthy lovers, 
and that Douglas Fairbanks has it syndicated. To 
convince such doubtful spirits let me quote from the 
letter that Boss wrote from India after his long strug- 
gle to prove that the mosquito transmitted malaria,* 

**But now, in order to ensure at least definite negative 
results, redoubled cave was taken; almost every cell was 
examined, oven the in tegument and the logs were not 
noghfreted; the evacuations of the insects found in bot- 
tles, and the contents of the intestine were scrupulously 
searched; at the eud of the first examination staining 
reagents were often run through the preparation and it 
was searched again with care. The work, which was con- 
tinued from 8 A. M. to 3 or 4 P. M. with a short interval 
for break fast, 3 was most exhausting and so blinding that 
I could scarcely see afterwards, and the difficulty was 
incroased by the fact that my microseOpe was almoat 
worn out, the screws Iwing rusted with sweat from my 
hands and forehead, and my only remaining eyepiece 
being cracked, while swarms of flies persecuted me $t 
their pleasure as I sat with both hands engaged at the 
instrument. As the year had been almost rainless (It 
was the first year of plague and famine) the heat was 
almost intolerable, and a punkah could not be used for 
fear of injuring the delicate dissections. Fortunately 
my invaluable oil-immersion object glafts remained good. 

Toward the middle of Aug\ist 1 had exhaustively 
searched numerous grey mosquitos, and a few brindled 
ones. The results w'cre absolutely negative; the insects 

2 Boyce, R. W. 1910. Mosquito or Manf^' Lon- 
don, xvi 280. 

8 In the tropics “ coffee Is served in the morning jind 
breakfast about noon. 
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contilixi^ nothiis^ whatever. . . . Oa Aufrast 20 I had 
two romaining ittBeote, both living. Both had bean fed 
on the 16th instant. I had much work tu do with other 
mosquitos, and was not able to attend to these until la to 
in the afternoon, when my sight had become very fa* 
tigued. The seventh dappled-winged mosquito was then 
successfully dissected. Every cell was searched and to 
my intense disappointment nothing whatever was found, 
until I came to the insect's stomach. Here, however, 
just as I was about to abandon the examination, 1 saw 
a V 617 delicate circular cell, apparently lying amongst 
the ordinaiy colls of the organ, and scarcely distinguish- 
able from them. Almost instinctively I felt that here 
was something new. On looking further, another and 
another and another similar object presented itself. 1 
now focused the lens carefully on one of these, and found 
that it contained a few minute granules of some black 
substance, exactly like the pigment of the parasite of 
malaria. I counted altogether twelve of these cells in 
the insect, but was so tired with work, and had been so 
often disappointed before, that I did not at the moment 
recognise the value of the observation. After mounting 
the specinmn I went home and slept for nearly an hour. 
On W'oking, my first thought was that the problem was 
solved, and so it waa 

*'The miud long engaged with a single problem often 
acquires a kind of prophetic insight, apparently stronger 
than reason, wliich tells the truth, though the actual 
arguments may look feeble enough when put upon paper. 
Such an insight is mainly based, I suppose, on a concen- 
tration of small probabilities, each of which may have 
little weight in itself; but in this case, at all events, the 
insight was there, and spoke the truth. ' ' 

Oh, boy! Is this adventure? Is this romance? 

My friend, Professor H, C. Cowles, recently had an 
enjoyable experience. Years ago, Cowles had a lot 
of fun determining what relation the growth rings in 
tree trunks and the general shape of trees had to wot 
and dry ground and to rain and drought. Recently 
the United States sued some lumbermen in Arkansas 
for cutting timber that did not belong to them, in 
court the culprits claimed that they had acquired 
rights by the purchase of claims from early settlers, 
who had lived on the shore of a lake that dried up 
about 1840. The whole case hinged on whether there 
had been a lake or not. Well, Cowles went down 
there and proved scientifically and conclusively, using 
cypress trees and stumps as evidence, that there had 
not been any lake present for at least 150 years. 
The government got its money all right and inci- 
dentally (just to make the joke complete) Cowles got 
his. If there is any man on earth who has a good 
time, it is Cowles. 

The young man in science says : What are my op- 
pottunities? What can seimiee do for me? It is my 
privilege to point out to him that scientists are a 
picked, unosuai, privileged lot of people, who are 
superior iind enjoy superior opportunities to 
tjhpss in any other walk in life. 


For example, the broker comes home at night and 
says: 

^Triend wife, the lambs have been swarming this 
week and I brougJit home a couple of pearl neck- 
laces. If you do not want them just take them back 
to Spiffany^s and cxchaiqje them for something elso.'^ 

“Thank you so much,’' says the wife. 

The scientist returns to his joyful home and says; 

*^My dear, I have received notice that the Finnish 
Society for the Discovejty of Paleolithic Artefacts 
has elected me to honorary membership." 

“Is that not fine? I am so proud!" sa^’s the wife. 
“I have had a pleasant day, too. I am making over 
my wedding gown and it is going to look real nice. 
By the way, John’s shoes are all worn out.’’* 

A prominent scientist has recently published a 
spirited resentment and disgustatory against Amer- 
ican men of science.® This man can not sleep because 
scientists do not demand and get the money that they 
really earn. He claims that scientists really contrib* 
ute ail the big ideas to commerce and get little or 
nothing in retum. In fact scientists are often actu- 
ally obliged to beg for a little money in order to en- 
joy theraselve.s doing research. This writer has, I 
feel, missed the point of science. The basis for all 
social procedure is custom, and while a man goes into 
science to make discoveries, help his fellows, manogii 
other scientists or even to have a good time, he never 
goes into science to make money. It is not done; 
that’s all. If a scientist tried to do such a thing, he 
would of course be “impure." To be sure, a scientist 
can not be blamed if he incidentally does earn a little 
money through no fault of his own, but to start out 
maliciously to do it is scandalous. As a reward for 
going without money, scientists enjoy peculiar sbeial 
privileges that are more or less associated with the 
fact that they are not concerned primarily with mak- 
ing R modest or a magnificent living, but with the in- 
crease of knowledge. The opportunity to think free 
thoughts, to know and discover are worth more than 
money to a scientist. 

How, I feci that I ought to admonish the young 
scientists that they, being of the elect of the earth, 
should bo dignified and moderate in all things. They 
should in any and nil joyful pursuits of course have 
a good time, but also remember that there are pow 
in the world who wish to be treated with respoc* 
many M^ho wish to sleep. A young Californ^ ^ 
the feelings of a lot of thoroughly scienti’^ 
cists by crassly improving a considerable 
plants in order to help out some commoij^iontific lab- 

4 There is more of this dialogue, This 

has no direct bearing on science, I 6 '“that no one ever 
feeling that enough has been renderaise needlessly a 
moephere” which is more or leas ®ill No. 348 in the 
■ 5 Sd, Mo*, 14: 567-^77. ession provided 




friends of his. A scientist in Ne^r York has not only 
grossly offended a number of his colleagues by re- 
fusing to accept certain good old traditious, but dur- 
ing one of his joyrides actually threw mud at the 
image of God. Such unnecessary occurrences are of 
course regretted by all, and should be avoided be- 
cause they are likely to give science a bad name. 

Witmej:^ says: ^^Intelligence is the ability to solve 
new problems . . . Education is the device of civiliza- 
tion to keep from encountering new problems." A 
scientist lives largely ou ideas. The late John 0. 
Reed once said of one of his colleagues: “1 do not 
particularly mind because I know that he really 
does not think. He only thinks that he thinks." Any 
one who reads scientific journals soon learns that a 
certain proportion of the scientific world belongs in 
the same class with Doan Heed’s friend. But, after 
all^ one of the fine things about the scientific attitude 
of mind is that those who have it think what they 
please, without fear or prejudice or self-interest. 
Facts are facts. They require no apologies. Scien- 
tific spirit is bound at times to lead those who possess 
it into conflict with authority and established institu- 
tions. But it can not be suppressed. Science is al- 
ways right because it seeks only for truth, and truth 
hurts no one. Unfortunately, scientists are not always 
right. 

A scientist has his circulating medium in problems. 
He deals in and develops problems as a broker deals 
in stocks and bonds. When his problems are com- 
pleted he ^WIs” them to the scientific world by publi- 
cation, usually at his own expense. For a scientist 
there is no joy like that of working in his chosen 
field. Holmes said: “What Imve we to do with time 
but fill it up with labor?" To work, to know, to dis- 
cover and create — for a scientist there is nothing be- 
yond this! 

A “real" or “pure" scientist can have little pleasure 


THE MAINTENANCE OF OROANlC 
IN SOILS 

No 37£ of the hypotheses for the origin of the earth 
make any provision for the piesenoe of combined 
nitrogen in the litlmsphere. All productive soila, 
however, contain this element in some form generally 
closely related to the organic matter present, wd 
nitrogen is one of the plant food elements essential 
to the development of all higher forms of plant life. 
The atmosphere must, therefore, be the primary 
source of all soil nitrogen, and its incorporation in 
the soil is dependent upon precipitation, free fixation 
and the fixation power of legumes. Such incorpora- 
tion has had an opportunity to continue for long 
geological periods with the result that there has been 
a gradual accumulation. Under conditions where 
there have been no losses through leaching, this accu- 
mulation is not only directly proportional to the pre- 
cipitation received, but naturally also to the amount 
of vegetative growth produced on the soil. The ten- 
dency has been in nature to convert this nitrogen into 
an organic form and it is in this form that practically 
all of the soil nitrogen exists. Results from various 
soil investigators working in widely different climatic 
sections have shown that the ratio between the nitro- 
gen and the organic matter and also between the car- 
bon and the organic matter is practically a constant. 
This constancy is so well established by experimental 
data that the approved methods for determining soil 
organic matter are based on the carbon and nitrogen 
content of the soil. 

Organic matter = Carbon X 1-724 
or Organic matter = Carbon dioxide X -471 
or Organic matter — Nitrogen X 20 
then carbon =: 20 

nitrogen 1,724 

or Nitrogen : Carbon 1 : 11.6 


from life if ho begins his career by craftily seeking 
out the best “field" or “opportunity-” Modem ge- 
netics tells us that we are preordained to be ostco- 
cephs or geniuses. If one works and worries day and 
night for forty years on what he loves most, he may 
amount to something, and he may not. Genetics alone 
Vnows and it won’t tell. At least wo can enjoy our- 
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This ratio of practically 1 : 12 is established by 
nature at a point where it has a very pronounced re- 
lationship to productivity. It fe found that where 
organic matter composed lai^ly of low nitrogen- 
carrying material is applied to a soir, ul^ate accumu- 
lation is inhibited to the extent development 

is retarded. This effect on nitrate aboumulagou is 
felt until sufficient coxhon has been ^iminwted as 
carbon dioxide in the ptociiits of 
tablish a nitrogen-car^ ratio of aSbont lll2 in the 
remainijug "fhaterial. 

Unde« natural conditions whom no tperiid effort is 
made toWcoarage nitriflcatloh and #here all ve|^- 
tative grWh reverts to the soil, pdant devetopment 
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will takd about as rapidly aa nltrogon becomes 
available, so that all possibilities of nitron losses 
through leaching are largely ^iminated and a grad- 
ual increase in the organic matter proportional to the 
increase in nitrogen must and does fallow and the 
1 : 12 nitrogen-carbon ratio is maintained. It is only 
under conditions of intensive tillage where excessive 
amounts of nitrogen are removed regularly by ciop- 
piug or leaiihing that there can be any very pro- 
nounced loss of organic matter. In this process of 
organic decomposition the carbon is lost more rapidly 
than nitrogen with the result that the nitrogen-carbon 
ratio is always slightly narrower in cropped than in 
virgin soil. The close relationship between nitrogen 
and carbon makes it impossible to increase or main- 
tain organic matter in the soil unless nitrogen is in- 
creased or maintained in like proportion, and, con- 
versely, it is impossible to increase the organic nitro- 
gen without a proportional increase in the total or- 
ganic matter. 

Because of the fact that the benefits of soil organic 
matter in its relation to available plant food and to 
l)hysicni condition are thoroughly appreciated, at- 
tempts have been made to increase this material in 
the soil, but nearly always with disappointing results. 
To effect such increase in a measurable degree dur- 
ing the short periods over which records have been 
kept would require what in reality amounts to a 
change in climatic conditions. Under irrigated con- 
ditions, where the introduction of water on a soil well 
adapted to legume culture and decidedly deficient in 
nitrogen meant a heavy production of vegetation and 
a rapid fixation of niti’ogen, it has been possible to 
increase the organic matter in the soil over and above 
that in the virgin state. This is practically the only 
condition under which increases are possible. Under 
other climatic conditions all attempts at even main- 
tenance have been confronted with many difficulties 
and disappointments. 

lu the humid sections liberal annual applications 
of manuiTS for long periods have hud little or no per- 
manent effect, while in the arid regions the return of 
straw’^ to. the soil can not be justified on the basis of 
improved physical condition of the soil resulting from 
an incre^ of soil oxganio matter. These results are 
readily explainable when it is realized that manure 
contains only about ten pounds of nitrogen per ton, 
and when applied at the rate of ten tons per acre will 
not i^re than supply the nitrogen removed by leach- 
ing and upping. In the case of straw, which also 
contains about ten pounds of nitrogen per ton, and 
^^hioh is reeoimnended for application at the rate of 
about one ton par acre, practically no infiuenee is 
felt aid UtQe jifitould be expected, because, true to 
tbe ratio, tbasu ten pounds 

of oily about P^da of oarbon 


or a total of about 200 pounds of organic matter, a 
smaller amount than needs to be decomposed to sup- 
ply the nitrogen required for one crop. 

To maintain soil organic matter, emphasis should 
he placed on the nitrogen, and if this element is main- 
tained sufficient carbon will be fixed. Nitrogen can 
be maintained, in part at least, through the use of 
fertilizers and the growth of legume crops. Even, 
where inorganic fi-rtilizers like sodium nitrate or am- 
monium sulphate are applied in connection with 
straw or other low nitrogen-carrying residues much 
of the nitrogen will be fixed with the carbon in an 
organic fonu in th(j process of decomposition. In 
the case of maintenance with legumes, worn-out soils 
can be decidedly influenced, as is evidenced by the 
pronounced improvement in the physical condition 
following immediately after the legume sod is broken 
up. When manure or strawy crop residuej? are ap- 
plied this effect is not nearly as pronounced. In one 
cose there is not sufficient carbon to fix all the nitro- 
gen and large amounts are made available either to be 
lost by leaching or to cause a lodging or burning 
effect on the succeeding crop, while in the other case 
there is too nmch carbon for the nitrogen and in the 
process of dGoomi> 08 ition much carbon is lost and 
little nitrogen is made available. This also results in 
decreased yields. 

In sections where climatic conditions make it nec- 
essary to follow a legume sod with small grain, a crop 
that does not require excessive amounts of nitrogen, 
but nevertheless is decidedly dependent on small 
amounts of available nitrogen early in the season, 
difficulty is experienced in maintaining the organic 
matter supply. 

The ill effects of legumes or straw used singly can 
be overcome by introducing the straw as a surface 
dressing on the legume sod before it is broken up. 
Besides this, it is reasonable to assume, consistent 
with the constancy of the nitrogen^corbon ratio, that 
much of the nitrogen and carbon that would be lost 
in the process of decomposition wliore the materials 
are used singly is now fixed, thus resulting in the 
more rapid accumulation of desirable soil organic 
matter. 

F. J. SlEVEHS 

Washinoton Agricultural Expzuimekt Btation 


lilsi^XCAL LICENSURE OF NON-MEDXCAL 
DOCTORS 

What would result if most of our scientific lab- 
oj^oiories were placed in charge of physicians f This 
quektieti may fee countered by saying that no one aver 
entej^ned such a thought; why raise needlessly a 
troublesome question Y But House Bill No. 348 in the 
Peiuisylvatua legislature now in session provided 
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That no laboratory procediue for the diagnosis or 
treatment of huTuau disease almll bo performed or rev 
ported by persons who have not a license to praetko 
JAodicine and Surgery . . . , except under tho direct 
supervision and upon the personal responsibility of u 
physician. . . . 

The duty of the StuUs was mapped out before the 
Section on Pathology and Physiology of the Ameri- 
can Medical Association at St* Louis, May, 1922, and 
House Bill No. 348 was in accord with tho view there 
expressed : 

Aa long as non-medical luboratorians . . , submit re- 
ports to physicians only, it may be granted that it makes 
little ditfereace to tho State whom the physician calls on 
for these examinations or for oven the interpretations of 
the results. , . . But provision should be made for tho 
examination and licensure of the doctors of philosophy 
and hygiene and other technicians who are not doctors 
of medicine. . . . 

Whatever appeal this naive statement makes is 
changed when one reads further from the same hand : 

Many physicians — probably the majority — give little or 
no attention to the qualidcations of those to whom tueir 
laboratory work is entrusted. ... As a general rule, 
practicing pUysioians do not realize the many chances for 
error in lul>oratory work; them a test is a test re- 
gardless of by whom or how it is made. 

The reader will find it an interesting excursion 
through the two papers presented and the discussion 
thereby evoked, in the meeting at St. Louis. ^ Doctors 
of philosophy and hygiene will find, supplied by doc- 
tors of medicine, details lacking in the definition of 
the word technician: , a technician (perhaps 

some girl Who has had a year or so training) “usu- 
ally some girl ^^ho is looking for a job or a relative 
of the doctors;” “. . . a girl, with or without a high 
school education,” 

In Peimaylvania we had to meet a situation. House 
Bill No. 348 had passed first reading before the 
chemists learned of its existence. Its wording was 
found to include every laboratory procedure related 
in any way to human disease. It provided for the 
Bommary closing of n laboratory without hearing or 
appeal. It created a laboratory monopoly for physi- 
cians. By it doctors of philosophy were disqualified 
from practicing the laboratory procedures they are 
paid by physicians to teach young pliysicians how to 
do. Druggists and owners of pharmaceutical labora- 
tories were compelled, on pain of closure, to take on 
physicians as partners. The genius of the evils this 
bill was said to remedy appeared to be Frankenstein, 
with the given name “Technician,” who is inflicting 
retribution upon his creators. All of the evils com- 
plained of were already capable of correction by 

1 Jown. Anxer, Med, Asaoc,, 1922, 861 IT. 


proper enforcement of the Medical Practice Act of 
the Commonwealth. 

If my reader is himself a physician he may better 
picture the potentialities in such a bill by using an 
analogy. Let him suppose the State Bar Association 
has a Jaw passed putting all laboratory procedures 
relating (ever so remotely, perhaps) to crime under 
the direct supervision of a lawyer. Let him follow 
out the analogy and try to select in his own commu- 
nity the lawyer honestly capable of such BUi)ervision 
over a biologist or chemist or physician. Let him see 
tlie lawyer-partner in every doctor's office, in every 
drug store and food factory and every otiier business 
or profession in which the crime of adulteration or 
any other malpractice may enter. The possibilities of 
this analogy are great, and its pursuit illuminating. 

Tho many factors in law and medicine and religion 
that rest upon tradition or prejudice are, in time, 
doomed. The development of the essentials to 
civilization can not but be attended with great tra- 
vail. BiU the methods of the middle ages are behind 
the times; and abuse of power (even with good inten- 
tions) insufficient to solve difficulties incident to 
intellectual evolution. 

The spectacle of House Bill No. 348 makes it wise 
for doctors of philosophy and hygiene and many 
others to watch their legislatures. Something may 
happen in any of the states any time. It would l)e 
inexplicable if a considerable number of physi- 
cians should support House Bill No. 348 or other 
bill equivalent to it. To do so would be to invite a 
fight that can end in but one way. A contest with 
highly trained men whose lives are spent in exact ex- 
periment and careful reasoning is not to bo under- 
taken lightly. Considerations of policy, alone, 
would suggest caution. When enough has been done 
to lead doctors of philosophy and hygiene in this 
country to tell laymen convincingly the indis- 
putable truth about the doubts and shortcomings and 
failures of medicine, to lead druggists to add to 
this What they know by experience of the physician 
in the prescribing and compounding and dispensing 
of medicines, to lead pharmaceutical manufactur- 
ers to add to this the facts of experience gained in 
making their advertising and sales campaigns among 
physicians successful — what will be the outcome finan- 
cially for tlko average practicing physioiani 

House Bill No. 348 was kitted in edmmittee and Es- 
caped the publicity due it had it come before the 
House and Senate for discussion. But parties at in- 
terest over the whole country should know about it. 
“Porewamed is forearmed.” 

Davip WUiBtm Uom, Ph,D,, 
Chairmanp Committee on l^gUlat^n, 

Phikt^ Sec^n, Amerioam Cheink<tl Seipi$ty 
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SCIENTIFIC EVENTS 

THE ANNUAL* REPORT OF THE BRITISH 
MUSEUM 

This aimual report of the British Museum for 1922 
I’ecords that the number of visitors to the museum 
rontinuos to rise. The total for 1922 was 979,297, an 
increase of 78,000 over the preceding year, and tlie 
highest figure recorded in this century. Of these vis- 
itors, 918,354 come on week-days and 60,943 on Sun- 
days. The visits of students to paiticular depart- 
ments also increased, though in a smaller proportion. 
The visits to the reading room were 104,775, as again.st 
159,177 ; those to the new'spaper room 10,941, as 
against 10,034 ; and those to other departments 31,291, 
as agaiii.st 27,391. 

The nuniber of separate objects incorporated in the 
collections in 1922 was 388,500, as compared w-ith 
309,336 in 1921, the most striking increase being in 
the Department of Coins and Medals. 

The total number of visitors to the Natural History 
Museum during 1922 was 498,841, as compared witli 
479,476 in 1921. The attendance on Sunday after- 
noons was 74,197, as against 61,511 in the previous 
year, and the number of i)ersons present at the dem- 
onstrations of the official guide during the year was 
14,515, an increase of 1,040 on the number — 13,475 — 
for 1921. The average doily attoudnuce for all open 
days >va6 1,374; for week-days, 1,370; and for Sunday 
afternwris, 1,400. 

At the beginning of November the Northern Geo- 
logical Galleries wore added to those open to the pub- 
lic on Sunday afternoons, thus removing the last re- 
maining dillerencG between Sundays and week-days 
with regard to the exhibition galleries open to visitors. 

THE BUREAU OF PHYSICO-CHEMICAL 
STANDARDS AT BRUSSELS 

The function of the Bureau of Physico-Chemical 
Standards, established by the International Union of 
Pure and Applied Chemistry, is the study of the 
preparation of standard substances to be used as ref- 
erence substances for physico-chemical measurements 
eaxTied out in the various laboratories of the world. 
Samples of the following standard substances are now 
available for distribution to the chemists of those 
countries belonging to the union. 

A. Standard substances prepared at Brussels and 
intended primarily for the calibration of low tem- 
perature tharmometei'S. The freezing points of the 
following aubatancea reproduce to ±: 0 J®, the scale 
of the helium thermometer of the Cryogenic Labora- 
tory of the University of Leyden (Compt. rend., Vol. 
174, p. 365, 1922). 

OiapbiMi tetrachloride — 22®, 9 

^ 2 


Chloroform 
Ethyl acetate 
Carbon disulphide 
Ether (stable form) 
Ether (motastable form) 
Methylcyclohexane 


— 03% 6 

— 83®, 0 

— 111 ®, 0 

— 1X0®, 3 

— 123®, 3 

— 120®, 3 


Fifty cc. samples of eucli of these substances are 
available in ampoule at 25 Belgian francs per sam- 
j»le. All orders should be addressed directly to the 
bureau. Other materials oro in (jourse of preparation. 

B. Supplementing the j) reparations of the bureau 
are the following standard materials prepared by the 
IL S. Bur(?au of Standards at Washington and obtain- 
able directly from that Bureau ( Bureau of Standards 
Circular Ko. 25) : Cane-sugar, for calorimetry and 
suei!harimotrv% nai)hthnlene, for calorimetry; benr^oic 
acid, for calorimetry; sodium oxalate, for oxidimetry; 
dextrose, for use as a reducijig agent; beuKoic acid, 
for acidirnctry; tin, ziitc, aluminum, copf>er and lead, 
with stat<'d melting point, for use in thermocouple 
calibration. 

All the above standard samples are accompanied by 
instructions for use. 

The Bureau of Physico-Chemical Standards plans 
to act us a center for the study of pure materials, and 
it requests that authors of papers in this field send 
reprints of their papox's to the burenu. It also hopes 
that industrial organizations may be willing to con- 
tribute to the bureau materials which imiy be used as 
the starting point for the preparation of highly puri- 
fied substances. 


THE MOORE SCHOOL OF ELECTRICAL EN- 
GINEERING AT THE UNIVERSITY OF 
PENNSYLVANIA 

THHOUQir a merger with tJie ]\roore School of Elec- 
trical Engineering, provided for in the will of the late 
Alfred Fitlcr Moore, as a memorial to liis parents, the 
University of Pennsylvania is to become the seat of^ 
one of the best-equipped and endowed schools of elec- 
trical engineering in America. This became known 
through an announcement by Provost Josiah H. Pen- 
iiiman of an agreement between the Moore trustees 
and the tmstex^ of the university by which the two 
nto to be merged under the name of the Moore School 
of Electrical Engineering. The new school is to have 
the income from a fund of $1,500,000 left by Mr. 
Moore, as well as the funds hitherto at the disposal 
of the university's electrical engineering department. 

In announcing the establishment of the new school, 
Provost Peimiman said: 

Tho university has already uvaihiblo in its present 
engineering building aiifllflient space for this new school, 
at least for the present, and also aujplo modorn equip- 
ment to take care of the preHCut needs of this school; 
for the entire equipment of tho electrical engiuecring 
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department of the univerBity T^ill become the equiiunent 
of the Moore School of Electrical Engineering. 

The income from the Moore fund will be available to 
meet the yearly expenditures necessary to provide instruc- 
tion of the highest grade in electrical engineering. Tho 
increased income thus rendered available for training 
students of electrical engineering will be used not only 
to improve what we have already found to be good, but 
also to develop the subjects through original investiga- 
tion carried on by faculty and students, so that the 
school will almost at once take a foremost position among 
schools of electrical engineering. 

There will bo additions made to the teaching staff to 
make it possible to give to each student individual and 
intimate and personal attention, and these additions will 
be men of ability as inspiring teachers and also investi- 
gators of recognized standing. 

The new school, which will probably bo ready for 
operation in the fall, will bear somewhat the same re- 
lationship to the university as does the Thomas W. 
Evans Institute, which is the School of Dentistry of 
the university. Mr. Moore, who was a manufacturer 
of insulated wire, died on September 18, 1912. Under 
the terms of his will, his estate was retained in trust 
during the lifetime of his wife, Emily Louisa Moore, 
who died this year. 

DARWINISM AND MR. BRYAN 

A PRESS dispatch to the daily press from Atlanta 
under the date of July 24 reads : 

Organization of Soutliem Legislatures against the 
menace, as he sees it, of the teachings of Darwinism or 
agnosticism in public schools, is apparently tho present 
undertaking of William Jennings Bryan. In tho past 
several months Mr. Bryan has visited virtually every gen- 
eral assembly in the south, and asked the logialotors to 
go on record as opposed to tho teaching of such doc- 
trines. 8o far as known he has met with more than fair 
success. 

A measure cropped up in the Georgia Assembly yester- 
■day which if adopted would give it as the ** sense*' of 
that body against the teaching at "all of atheism or 
agnosticism and of Darwinism os truth in any of tho 
State's public institutions. Mr. Bryan spoke in behalf 
of such measures several days ago. 

When the Florida Legislature was in session in April 
and May, Mr, Bryan apiieared with a prepared ^oech 
against those who believe they descended from monkeys, 
the disbelievers and those who profess ignorance. A 
resolution placing that assembly on record as opposed to 
anti-religious teachings in the public schools of that state 
was passed. He also wont before the Arkansas Legis- 
lature and others. 

Tho stereotyped resolution as written by Mr. Bryan 
for presentation in the various state assemblies has boon 
modified and seldom encounters any opposition now. The 
insertion of the words *'ae truth" in the reference to 
the teachings of Darwinism has served to embarrass 
opposition. 


No* 

AWARD OF THE DANIEL QIRAUD ELLIOT 
MEDAL 

* 

The committee of the Daniel Qiraud Elliot Medal 
desires to receive nominations for the awards of the 
years 1921 and 1922, which are still open, because the 
committee has not been able to reach unanimous con- 
clusion on any workiiius far brought to its attention. 
The Elliot Medal is awarded for some especially great 
contribution, not for general accomplishment, in the 
field of either zoology or paleontology. It is not 
restricted in either branch to the vertebrates, but may 
be made in either the vertebrate or invertebrate field 
and is open to scientists of the world. Some idea of 
the cliaraetor of the award may be gained from a re- 
view of the previous awards, which were made in 1917 
to Frank M. Chapman for his ^‘Distribution of Bird 
Life in Colombia,” in 1918 to William Beebe for his 
“Monograph of the Pheasants,” in 1919 to Robert 
Ridgwny for his “Birds of North and Middle America” 
(Part VIII), and in 1920 to Othenio Abel for his 
“Methoden der Paloobiologischon Forschung.” The 
award of the beautiful gold medal is accompanied by 
a generous honorarium. The committee desires to 
receive further nominations for the two years men- 
tioned, namely, 1921 and 1922, and also for 1923. 
Communications should be addressed to the Secretary’ 
of the National Academy of Sciences, Washington, 
D. C, 


SCIENTIFIC NOTES AND NEWS 

At the last meeting of the Botanical Society of 
America, provisions were put into effect for the elec- 
tion of corresponding members from among distin- 
guished contributors to the science of botany. The 
first members elected were Professor Hugo de Vries, 
of Holland, and Professor F, 0. Bower, of Glasgow. 

Dr. D. T. MacDouoal, of the Carnegie Institution 
of Washington, has been elected an honorary fellow 
of the B<jtanicRl Society of Edinburgh. 

Dr. Ralph L. Thompson, St. Louis, has resigned 
as professor of pathology at St. Louis University 
School of Medicine, following twenty years of service. 
The university has decided to name the museum the 
Ralph L. Thomi>son Collection of Pathological Speci- 
mens. 

Eugene H. Pool, M.D., of New York, has been 
awarded a distinguished service medal with the i<A*- 
lowing citation: “As surgied oonsultant with the 4th 
Corps, 6th Corps, and then the 1st Army, he dis- 
played unusual organizing ability, excellent judg- 
ment, and professional attainments of the highest 
order in directing the woric of mugieal teaifis in the 
care of lipge numbers of v^oimded in V&ricms 
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pitals at the ftt>nt during the St. Mihiel and Meuse- 
Argonne offensives, thereby rendering services of 
great value to the American Expeditionary Forces.” 

Thk University of Maryland hn« conferred the de- 
gree of doctor of science upon Lore A. Rogers, bac- 
teriologist in charge of the Dairy Research Labora- 
tories of the U. S, Department of Agriculture, in 
recognition of his researches in bacteriology and 
dairy technology. 

The honorary degree of doctor of scienee was con- 
ferred at commencement by Smith College on Dr. 
Florence Gilman, chairman of the department of 
hygiene and physical education at the college. 

The degree of doctor of laws has been conferred 
by the University of Birmingham on Dr. F. W. Aston, 
of the University of Cambridge, in recognition of his 
distinguished contributions to chemistry. 

At the Cambridge meeting of the Society of Chem- 
ical Industry, Dr, E. F. Annstrong was elected presi- 
dent. The vice-presidents are Dr. T. H. Butler, Mr. 
F. H. Carr, Professor G. G. Henderson and Mr. E. 
Mond. 

The last list of British honors contains the names 
of the following men known for their scientific work : 
Baronet: Sir Anthony A. Bowlby, president of the 
Royal College of Suigeons. Knights: Dr. G. F. 
Blacker, dean of University College Hospital Medical 
school, and Professor W. M, Flinders Petrie, Edwards 
professor of Egyptology, University College, London. 

The pTiTs founded by the king of Italy at the Ac- 
cademia dei Lincei, Rome, was divided this year be- 
tween Professors G. Levi and U. Pierantoni, of the 
University of Turin, for work on ^‘Normal and patho- 
logic morphology.” 

The National Alliance for the Increase of the 
French Population has awarded the first prke of 
50,000 francs to M. Paul Haury for the best popu- 
larly written pamphlet on the decreasing birth role 
and the tragic consequences to the nation. Forty-four 
other prizes for essays on depopulation, ranging 
from 1,000 to 8,000 francs, were distributed. Half a 
million copies of Haury’s booklet are to be printed at 
once. 

Da, T, Royds has ^n appointed director of the 
Kodaikanal and Madras Observatories in succession 
to Mr, J. Evetshed, who retired on February 25. 

Dr. B. Colkmak Rsmcic, graduate of Chicago Uni- 
versity and recently on the teaching staff of the Uni- 
verrity 6i Iowa, has been appointed assistant geolo- 
gist in the ground water division of the U. S. Geolog- 
icM StkTVey mi began work ia Montana on July 1. 


Dr. Roscoe W. Thatches hna been appointed di- 
rector of the Experiment Station at Cornell Univer- 
sity, Under this appointment, Dr. Thatcher will di- 
rect the agricultural research at the state station at 
Geneva, as formerly, and also at the Conjell Univer- 
sity station at Ithaca. 

Dr. E. S. Lausen, Jr., who, as was recently an- 
nounced, has been appointed professor of petrog- 
raphy at Harvard University, will relinquish his work 
as chief of the section of petrography of the U. S, 
Geological Sui-vey on September 1. 

John C. Brier has resigned as professor of chem- 
ical engineering at the University of Michigan to en- 
gage in the development of technical service for the 
Gliddcn Company. 

F. W* Sullivan, Jr., has resigned from the teach- 
ing staff of the department of chemistry at the Uni- 
versity of Michigan to go into research work with the 
Standard Oil Company (Indiana) at Caspar, Wyo. 

Paul M, Giesy has been made director of the 
Brooklyn Research Laboratories of E. R. Squibb & 
Sons. 

C. C. Concannon, for the past eight months acting 
chief of the division of chemistry of the Bureau of 
Foreign and Domestic Commerce, has been appointed 
chief of the division. 

Dr. Ixiuise Stanley, a native of Nashville, Teiin., 
and now dean of home economics at the University 
of Missouri, Columbia, Mo., has been sele(ited by Sec- 
retary Wallace to head the newly established bureau 
of home economics of the Department of Agriculture. 
She will begin her work on September 1. 

Dr. N. L. Bowen, petmiogist, of tlie Geophysical 
Laboratory, Carnegie Institution of Washington, is 
spending the summer studying the igneous rocks of 
England, Scotland, Norway end Sweden. 

Mr. W. A. F. Baleour Browne, of Caius College, 
Cambridge, sailed on June 14 for Rio de Janeiro with 
a small expedition, returning in September or Octo- 
ber. The object is to observe the laud fauna of the 
tropics under natural conditions, i.e., the structure of 
the animals and particularly inse<»>ts, in relation to 
tlie functions they perform. The members of the 
expedition are Mr. L. H. Matthews, of King's (Mam- 
mals), Mr. W. S. Bristowe, of Caius (Spiders), Mr, 
G. L. R. Hancock, of Trinity (Ichneumons), Mr. Cott 
(Hymenoptera), and Mr. Sanders, a research student 
in the Molteno Institute (Parasitic Insects), 

Mr. J. M. Wordie, geologist of the Shackleton Ex- 
pedition of 1914, baa left Bergen with a party from 
Cambridge University for East Greenland, where 
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tkre« months will be spent in aciontiflc investigations. 
An expedition under Mr. Cbaworth Musters, who ac- 
oompauied Mr. Wordie to Jan Mayen Island in 1921, 
has left for Franz Josephus Land. 

Sir Thomas Oliver, the distinguished British 
authority on occupational diseases and member of the 
anthrax committee of the League of Nations, expects 
to visit this country during September and early Octo- 
ber. Sir Thomas intends to make industrial plant 
imspectioTLS of oil relln erics, by-products, coke ovens, 
steel works, asbestos mills, potteries, of which Sir 
Thomas has made a special study, white lead works, 
sugar refineries, limestone mills, packing houses, 
woolen and cotton mills, rubber factories, paper mills, 
etc. He is expected to reach Boston by October 6 in 
time to address the American Public Health Associa- 
tion. His visits will include Harvard, Yale, Johns 
Hopkins and Tulane Univeiaities. His itinerary is 
in charge of Di\ Frederick L Hoffman, consulting 
statistician of the Prudential Insui*ance Company. 

Dr, S. F, AoitErK has been in Washington confer- 
ring with government chemists working on colloid.?. 
Professor Aeree states that he now is able to take 
mierophotographs of 3,000 diameters in the fiftieth 
of a second, which makes possible the securing of 
motion pictures showing the progress of microscopic 
reactions. 

PaoB’ZSSOR J. W. McBain, of the University of 
Bristol, is to give a dedication address in connection 
with the opening of the Chemical Laboratory at 
Brown University. 

The nineteenth Dutch Congress of Medical and 
Natural Sciences was held recently at Maestricht un- 
der the chairmansliip of Professor Spronck, who gave 
tlie opening address. 

Dr. Edgar F. Smivii recently returned from a trip 
to Louisiana, Texas and Arkansas, where he addressed 
sections of the Amori<*an Chemical Society and deliv- 
ered commetuttmient addresses at Rice Institute, Texas, 
and at the University of Arkansas. He spoke at 
Tulane University, and at H.ice Institute officiated iu 
the ceremony of breaking ground for a now chemical 
laboratory, prescintiug the authorities with an auto- 
graph letter of Joseph Priestley, the discoverer of 
oxygon. 

On June 22 there was installed on the campus of 
the University of Oregon the Oregon Chapter of the 
Society of the Sigma Xi, with a charter member- 
ship of twenty-seven. Professor Homy B. Ward, 
national president of the society, and Professor Ed- 
ward Ellery, national secretary, wore the uastaUing 
officer's. A noticeable feature of the meeting was the 
large atteaidanoe of visitors from neighboring instx- 
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tutions, Oregon Agricultural College, Reed College, 
Univei'sity of California, and University of Washing- 
ton being represented. The following officers wore 
elected: President, Dr. A. E. Caswell; vice-president. 
Dr. G. E. Burget; secretary, Dr. H. B. Yocom; treas- 
urer, Dr. H. R. Crosland. 

On July 11, Professor Edward Kasner, of Colum- 
bia University, spoke on **La courbure de Ricci et sa 
gdnoralization*^ at the meeting of the Bociete Math^- 
matique de France in tlie Sorboune; and Prolcssor 
j. F. Ritt spoke on "Los fouctions algcbi'iques qui 
s’expriment par dcs radio aux.” 

It is stated in Nature that the et*ntenary of the 
death of the horologist, Abraham Louis Brdguct, will 
be celebrated iu Paris, October 22-27, by an exhibi- 
tion of his w'orks at a special meeting at the Sor- 
bontie, and a reception at the Hotel de Ville. The 
Congr^s National de Chronomdtrie will also meet in 
Paris in October, under the honorary presidoncy of 
M. Bail land, director of the Paris Observatory, and 
of Genernl Sebert. Besides discussing general ques- 
tions relating to clironometry, the congress will aim 
at the i'orination of a Chronomotric Union under the 
direction of the International Research Council. 

A CIRCULAR tablet of blue glazed ware bearing the 
inscription "James Clerk Maxwell (1831-1879), 
Physicist, lived here,” has been affixed to 16 Palace 
Gardens Terrace, Kensington, where Clerk Maxwell 
resided ior a time, by the London County Council. 
Maxwell^s occupation of the house probably dated 
from the latter part of 1800, immediately after his 
appointment to King^s College, or the early part of 
1861. 

Dr. F. C. Cck)k, for twenty years physiological 
chemist of the Biu'eau of Chemistry, U. S. Depart- 
ment of Agriculture, died at Dallas, Texas, on June 
19, 1923, in his forty-sixth year. His scientific studies 
and publications were concerned with metabolism, 
enz^mics, insecticides and fungicides. 

Robert Woolston Hunt, the metallurgical engi- 
neer and founder of the firm bearing his name, died 
on July 11, aged eightj^-five years. In 1912 he was 
awarded the John Fritz medal for his contributions 
to the early development of the Bessemer process. 

Mr. S. S. Hough, F.R.S., astronomer at the Cape 
of Good Hope, died on July 8, aged fifty-three years. 

Sir Henry Hoyle Howobth, F.R.S., an authority 
on politics, science, history and archeology, died on 
July 8, aged eight 3 ^-one years. 

Sift Benjamin SiMpson, formerly sanitary com^ 
miasioner and surgeon-general with the government 
of India, died on June 27, aged ninety-two years. , 
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The death is also annouaoed of Br. H* Lacombe, 
l^rofessor of physical and natnral sciences at the Uni* 
versity of Rio de Janeiro^ editor of the Bevista de 
Medieina. 

The second International Congress of Comparative 
Pathology will be held in Rome, from October 7 to 14* 
Information can be obtained from Professor Per- 
ronetto, 40, Corso, Valentino, Turin. 

The Sayre Observatory of Lehigh University has 
been closed, na the obsonmiory is rendered useless for 
accurate scientific woi'k 1 ) 3 " the vibration of the earth 
caused by the passage of street cars a quarter of a 
mile away. 

The Committee on Guaranteed Reagents and 
Standard Apparatus of the American Chemical 
So<‘iGty will ht)ld an open discussion on chemical re- 
agents at one of the sessions of the Industrial Division 
at the Milwaukee meeting. The discussion will be a 
friendly exchange of experiences such as might take 
place if two or three were talking together at lunch. 
The details of the meeting will not be published. 
Nanu^s, dates and analyses will be reported showing 
the good and bad reagents received at various labora- 
tories. Manufacturers will be invited to explain some 
of their difficulties in finding out the requirements for 
various reagents and in meeting those requirements. 
In order that the time may be used to the greatest 
advantage any one who has definite facts to prcsient 
should send a copy of his data to the clmirman of the 
Committee on (Tuaranteed Reagents and Standard 
Apparatus, W. D. Collins, U. S. Geological Survew, 
Washington, D, C. It is possible that the amount of 
material to be presented will not leave much time for 
general discussion or for the reciting of facts not pre- 
viously submitted to the committee. Instances of good 
service and deliveries of ex<mptionally good reagents 
will be more valuable to the hearers than instances 
of the opposite kind, 

Wm. Gakiitner & Co., manufacturers of scientific 
instruments, wlio have been located at 5445-^9 Lake 
Park Avenue, Chicago, for over tAventy-llve years, 
have commenced building a factory and office build- 
ing, whicth will occupy the southvvest corner of 
Wrightwood and Racine Avenues. The new build- 
ing, 154x135 feet, will cost in the neighborhood of 
$150,000* It has been designed by the Chicago archi- 
tects, Sclimidt, Garden and Martin, and will be 
equipped with all modern facilities for the pixxluc- 
tion of scientific instruments, including astronomical 
telescopes, 

A m4CT of forty- four acres of laud in Minneapolis 
on the banks of the Mississippi River, valued at $100,- 
000, , and ah endowment fund of $900,000 have been 
giycn to the University of Minnesota for the eonstruc- 
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tion and endowment of a hospital and convalescent 
home for crippled children. This gift is from Wil- 
liam Henry Eustis, a fonuer mayor of Minneapolis, 
who a month ago presented 21 acres of land to the 
city as a site for the Dowling School for Crippled 
Children, which the board of education of Minne- 
apolis will erect. The children's hospital will be 
erected on the campus of the medical school, and the 
riverside tract will be retained as a site for the con- 
valescent home. 

It is planned to hold a reunion of foiuner students 
and stuff menihcrs of the Lick and Students Ob- 
servatories of the Universit 3 " of California on Tues- 
day, September 18, at Pasadena. All interested are 
urged to arrange to be present. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The General Education Board of the Rockefeller 
Foundation has promised Oberlin College $500,000 
on condition that an additional $1,500,000 be raised. 

Dr. Ernest DBWirr Burton, who has been acting 
president of the University of Chicago since the re- 
tii'ement of President Harry Pratt Judson in Febru- 
ary', was elected president of the institution at a meet- 
ing of the Iward of trustees on July 12. 

Dr. F. L. Hansosje, geologist of the U. S. Geologi- 
cal Survey since 1900, lias accepted an appointment 
as professor of geology and head of the department 
at the University of Arizona. 

Dr. Ernest Andkuson, for the past three y-ears 
pro£e.ssor of general chemistry in the University of 
Nebraska, has been ai>poirited professor of cbemistiy 
and chairman of the department of chozuistry in the 
Universitj' of Arizona. 

Dr. George AV. Pr-errEB has been appointed as.so- 
eiato ill the department of biological chemi-stry^ Uni- 
versity of Buffalo Medical School. He will retam a 
consulting and research connection with the Buffalo 
General Hospital. 

Dr, V. n. Yo-rNG has resigned the headship of the 
department of botany and plant pathology at the 
Universitj" of Idaho to become head of the department 
of plant pathology at the University of Arkansas. 

Ik the department of anatomy at Cornell Univer- 
sity Medical College the following promotions have 
been made: Roljert C. Chambers to professor of mi- 
croscopic anatomy; Cliarles V, Morrill to associate 
professor of anatomy, and George N. Papanicolaou 
to assistant professor of anatomy. Dr. Louis Haus- 
man is aiipointed an instructor in anatomy. 

Da* J. Reap, professor of organic chemistry since 
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1916 in the University of Sydney, has been appointed 
to the choir of chemistry in the University of St. An- 
drews. 


DISCUSSION AND CORRESPONDENCE 

THE UNIVERSITY OF TENNESSEE AND 
PROFESSOR SCHAEFFER 

The Board of Trustees of the University of Tennes- 
see has dismissed five professors from the university, 
among them, Dr. A. A. Schaeffer, professor of zool- 
ogy. The dismissal of Professor Schaeffer seems 
especially significant inasmuch as he is president of 
the local chapter of the American Association of Uni- 
versity Profes.sora, and this chapter had made request 
for an investigation of the case of Professor Sprowla, 
who was dismissed from the university some months 
ago. No satisfactory reason for ttie dismissal of Pro- 
fessor Sprowls has been given, it may be mentioned 
incidentally, but it is belie^'ed that a certain opposi- 
tion to his introduction of the evolutionaiy point of 
view into his educational work contributed to the re- 
sult. Professor Schaeffer was at the Marine Labora- 
tory of the Carnegie Institution of Wasliington in the 
Gulf of Mexico when dismissed. Immediately be- 
fore, leaving Knoxville in June the president discussed 
with him a special appropriation for his laboratory 
and was far from showing any dissatisfaction with 
him. The action of the president seems to be a direct 
challenge to the American Association of University 
Professors to show whether it has any potency. 
Meanwhile the loss of Professor Schaeffer to the Uni- 
versity of Tennessee is bound to be the gain of some 
other university, 

Chas. B, Davenport 

THE STREAMS OF LONG ISLAND 

The interesting difference between the east and 
west banks of the streams of Long Island has been 
the basis of suggestive comment by contributors to 
Science. Jennings,^ who doubts that the westerly 
deflection of the streams by the earth’s rotation is 
most largely responsible for the steeper west bank 
and the imperceptibly sloping eastern one, is more 
inclined to attribute these conditions to the cumulative 
effects of wind and wind-borne materials, particu- 
larly after consideration of the geological history of 
the region. Hayes® states that because of the earth’s 
rotation, longitudinal rivers in the northern hemi- 
sphere erode their right banks, whether they flow 
north or south, while Davis® recalls that in the pla- 
teau of Launemozen, at the northern base of the 
Pyrenees, the valley sides facing against the wind are 

» Jennings, O. E., Science, LV, p. 291. 

a Hayes, E,, SoiENCtE, LV, p. 567. 

8 Davis, W, M., Scibnoe, LV, p. 478. 
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the steeper, while in Long Island th^ face with the 
wind, French physiographers explained the fonn^ 
condition not as a oonsequenoe of the earth’s rotation, 
but as the result of the stronger action of rain driven 
by westerly winds. In this case it is of course con- 
ceivable that drifting materials would be held in 
quantity by the denser vegetation of the moUter 
stream margin only when other conditions enabled 
vegetation to be present in a quantity sufdcient to 
3retam it, and to prevent the erosion of that bonk. 
This presumably flnds additional explanation in the 
downward sweep of the winds. 

Following Jennings’s suggestion, 1 have studied 
cross sections of the banks of four small streams of 
Long Island, two near Oyster Bay, one below Mineola 
and one emptying near Glen Cove. Comparative 
cross sections of the steeper w'est bank and the eastern 
one indioAted that pebbles of a size easily movable by 
the wind were by far the most common in the west 
bank, their place being taken by coarse gi'ovel in the 
eastern one. In these sections, the black topsoil above 
the yellow sandy clay was in the western bank usu- 
ally 2-3 times the thickness of the smaller deposit in 
the easteni bank. Further, faint lines of stratifica- 
tion could be seen as indicated by coarser vegetable 
remains. These facts indicate that the cumulative ef- 
fects of wind and vegetation upon wind-borne ma- 
terials explain in large part at least the steeper west 
bank of Long Island streams. 

N, M. Grier 

Dartmouth College 


SCIENTIFIC BOOKS 

Earth Evolution and its Facial Expression, By 
WiLiiiAM Herbert Hobbs. The Macmillan Com- 
pany, New York, 1921, 178 pages. 

This interesting and suggestive book deals with 
major problems in advanced dynamical and theo- 
retical geology. It represents the results of a long 
period of thought and study on the part of the author 
of the "fundamental questions of theoretical geology 
which are in one way or another connected with the 
growth of continents and mountains.” The book is 
divided into fourteen chapters. 

In Cliapter I the field of cosmogony is traversed in 
a brief and general way. Reference is made to the 
conceptions of Greek, Latin and other philosophers 
of antiquity. The views of early modern thinkers 
are considered, together with the origin and rise of 
the nebular hypothesis. The author regards the ob- 
jections to this hypothecs as fatal, and adherea to 
the planetesimol hypothesis, although in the develop* 
ment of his oonceptions be departs markedly pom 
oeitain postulates of that hypothec 
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The iiftture of the earth’s interior is considered in 
Chapter II. The arguments supporting a solid, rigid 
and elastic condition for the earth’s interior are em- 
phasized, but a new eouception is offered to explain 
the arrangement of denser and lighter material 
the earth. It is assomed that a selective 
addition of meteoric (planetesimal) matmial ob- 
tained during the growth of the eaith, resulting in a 
core of meteoric stone-iron, surrounded by an inter- 
mediate shell of meteoric nickel-iron, with an outer 
shell composed of meteoric stony matter enveloped 
by a skin or rind possibly less than 10 km. thick 
composed chiefly of sediments. It is further sug- 
gested that the central core has a radius of 3^00 km. 
with an average density of 6.93, that the intermediate 
shell is 1,700 km. thick with a density of 7.G, and 
that the outer shell has a thickness of 1,200 km. and 
an average density of 3.6. 

Vulcanism forms the theme of five chapters. The 
author maintains that temperature and aqueous con- 
ditions are such that rocks may fuse within the 
earth’s rind of sediments, and probably not more 
than six miles below the surface. It is concluded 
that shales constitute the source of essentially all 
lava, for they make up the bulk of sediments, they 
are very similar in composition to igneous rocks, with 
a range in fusibility near the temperature of lava. 
It is further contended that this mode of origin of 
lava readily explains the conceptions of “consanguin- 
ity” and “petrographic provinces.” 

The fusion of shale is regarded as resulting from 
relief of pressure following block faulting and fold- 
ing. Block faulting is considered as due to compres- 
sion rather than tension, the compression elevating 
segments, the heavier, competent strata of which tend 
to separate from the weaker shale members below. 
The lava from the fusion of the shale is squeezed out 
along fissures bounding the blocks by the w^eight of 
overlying rock and by the jolting effects of earth- 
quake shocks. This lava is basic in composition, for 
it is derived from calcareous shale resting beneath 
competent limestone beds, that being the order of 
deposition in a transgressing sea. Later lava of an- 
desitic and more acid types may be exuded due to 
extension of magma chambers downward into shale 
of average composition and siliceous shale. 

In folding shales located in the lower part of anti- 
clinal arches fuse as a result of the lifting of their 
load by stronger members involved in the fold. Con- 
tinued application of lateral pressure and undertum- 
ing of the folds squeeze out the magma. In this case 
the lava is of average composition derived from the 
fusion of shale of average Composition, that shale 
being forced into a superior position in the anticline, 
a$ shown by experiment Later fusion of lower sili- 
eeous diale wpi|ld give rise to dneitio and rhyolitic 


lavOy and the formation of secondary anticlines par- 
alleling the principal folds would extend the lava 
chamber upward into higher calcareous shale, basal- 
tic lava resulting to be extruded as a later pluisc of 
the vulcanism associated with growing mountain 
folds. 

The author does not regard lacoolitos as the result 
of intrusion, but considers them as illustrating initial 
efforts towards folding, the competent strata rising in 
domes and shale below migrating inward to be fused 
in a lava pocket. The same idea is ap]>lied to the 
origin of sheets, and the conception is extended to 
the origin of batholiths forming cores of recently 
elevated folded mountain ranges. 

Gases present in lava are all to be accounted for 
the materials already present in the original shale, 
or by accessions secured during the ascent of the 
magma. The source of the atmosphere under this 
conception is not apparent. 

Six chapters are devoted to the consideration of 
the earth’s physiognomy. In the first of these chap- 
ters, Chapter VII, the author considers the change of 
figure tlirough which the earth has passed. He fol- 
lows the tetrahedral theory, a theory that has not 
found wide acceptance among geologists because of 
the mechanical difficulties in the approach to such 
a form by a rapidly rotating, solid, elastic spheroid. 
Students of historical geology will find the illustra- 
tions accompanying this portion of the text interest- 
ing even if they do not agree with the conceptions 
the figures are intended to convey. In the develop- 
ment of this chapter the author gives scant heed to 
the “permanence of the ocean basins,” a theory he re- 
gards as untenable. 

A chapter is devoted to the rapidity of geologic 
changes. The border zone of tlie Pacific and the 
zone traversing the Mediterranean Sea of Europe 
and America are considered as regions where geo- 
logic changes are going on rapidly to-day — a testi- 
mony to the rapidity of geologic changes in general, 
and a challenge to the orthodox view concerning the 
time necessary for the accomplishment of past geo- 
logic changes. Few geologists will be found to agree 
with Professor Hobbs in his position on this ques- 
tion. In fact, the investigations of the last two dec- 
ades in earth genesis, historic geology, radioactivity, 
etc., have emphasized the enormous duration of geo- 
logic time. 

The author follows Suess in dividing the conti- 
nental areas into two sections, one characterized by 
folded Btructures, the other by plains and plateaus. 
He likewise considers the folded structures as ares 
developed with couvex faces and steeper sides facing 
oceans existing at the time of their formation, and 
festooned about old lands of earlier eras. The thrust 
responsible for the formation of the ares, however, is 
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regarded as generated by a subsiding ocean floor and 
directed against strata near the coast, producing un- 
dertbrust folds with thinned under lunbs, and bor- 
dered on their outer sides by synclinal fore-deeps. 
The Appalachians, Rockies and other mountain sys- 
tems are taken as examples. In the first case it is 
assumed that the thrust enmo from the interior (Mis- 
sissippi valley) sea, not from the cast as usually sup- 
posed; in the case of the Rockies the thmst came 
from tliC Cretaceous sea covering the region of the 
Groat Plains; and the thrust forming the Const 
Hiinges has come from the subsiding Pacific basin. 
The effect of the trend of the coast lines on tlie shapes 
of arcs rising off their shores is elaborated. 

In the closing chapter on physiognomy the author 
reemphasizes hia well-known ideas regarding the in- 
timate relationship existing between fractures and 
sur£a/(re expression. It is pointed out that in the 
Great Basin province north-south and east- west fme- 
turcH with their bisectrices are dominant, and Africa 
is regarded as divided into a fault mosaic by frac- 
tures developed in the same directions. This frac- 
ture system is also applied to southern South Amer- 
ica, and the author concludes that this patteni of 
fractures is continental in extent and probably 
worldwide. 

The conception is entertained that both fracturing 
and folding may go on simultaneously .within the 
same strata, rather than limited to separate depth 
s&ones. The author does not regard the theory of a 
zone of fracture as distinct from a subterranean zone 
of flow as tenable. 

Tlie book closes with a concise survey of the field 
of theoretical geology in whicli the author enumerates 
the theories he regards as tenable and w'hich are em- 
phasized through the book, together with tlie theories 
that are rejected as not being tenable. 

Alukrt W. Giles 

University of Virginia 

The Air and Its Ways, The Redo Leciuro (1021) in 
the University of Cambridge with other contribu- 
tions to meteorology for Schools and Colleges. Ry 
Sir NAPim Shaw, Sc.D., F.R.S. With 100 figures, 
Royal 8vo, pp. xx 4 - 237. Cambridge University 
Press, 1923. New York, The Macmillan Company. 
Price, $7.00. 

Lectures and addresses on meteorological subjects 
are always easy to make and sometimes intorcstiiig 
to hear. So Sir Napier Sliaw says and doubtless 
believes. But some of us on this side of the Atlantic 
can not help but qualify his statement with our own 
“That deponds^^ — because of oui' own experience. 

However, few of us can lecture or write like Sir 
Napier Shaw — morels the pity — and perhaps this is 
oue reason why meteorology or to give it a modem 
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and more suitable appoUation, aeroffruphy^^ mak^ 
bat slow headway in university curricula. 

The present volume is not a text-book. We have 
the author’s word for that; and yet it certainly can 
serve as such and serve admirably in any university 
course on atmospherics, using this word in its general 
sense and not the restricted one, of iiregular and un- 
welcomed static interferences with radio messages. 

Sir Napier Shaw says frankly that the book shows 
meteorology (aw'kward word) in its workaday clothes, 
"with loose or missing buttons here and there and the 
tailoring not always perfect. This may be so; but 
we fail to observe it; and tJie originality and attrac- 
tiveness of the work i^ermit no notice of defects in 
dross. 

In the book there are essays on climatology, air 
physics, dynamics of the atmosphere, agriculture as 
dependent on weather; and much valuable historical 
matter. 

In a brief review', these can not be dwelt upon, and 
it is enough to say that he who is interested in any 
one of these fields of applied science will find page 
after page of up-to-date information and stimulating 
discussion. 

Sir Napier is himself easily' the most suggestive of 
aei*ographers. In this book he brings out no less 
than throe new lines of investigation, or, in his own 
words, ‘‘now meteorological principles, as inductively 
ju6tified^\‘ First, the motion of the air under bal- 
anced forces; second, the eviction of air by turbulent 
motion as an inevitable concomitant of convection; 
and third, stratification in consequence of the resili- 
ence due to excess tempemture. He hopes that the 
last will in time lead to satisfactory explanation of 
the formation of high pressure areas, 

The book is in the main riot beyond a lajTuau's 
depth and seems to the reviewer to be exactly the 
type of book au instructor in aerography should own, 
read, re-read and ponder over. 

Typographically, the book is beyond criticism, as 
well it might be, ba\ring been seen througli the press 
by a master hand, being indeed the last work of Mr* 
J. B. Peace of the Cambridge University Press, the 
author’s college friend of many years. 

AtKXANUER MCAXUIC 


ZOOLOGICAL NOMENCLATURE 

Tite Secretary of the International Commission on 
Zoological Nomenclature has tlie honor to notii^ 
zoologists, especially icthyologists, that Professor 
Uavid Starr Jordan and the U. S. Fish Commission 
eoncur in recommending the adoption of the general 
principle that names now current are not to be 

1 Aerography, literally the air and its ways. , 
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t;ardod unless the data show this to be a clear ent 
laecessity. Under this ^neral prijaciple, they propose 
that the following 14 generic names of fishes, in re- 
l^ard to which a difference of opinion exists, shall be 
proviaionally legitimized with the types indicated: 

Ai^tobatus Blainv,, 1816 (type, JBo ja mrimri 
Euphrasen) ; Conger Cuv., 1817 {Muraena conger 
L.); Coregonus Linn., 1758 (Salmo lavaretus L.); 
Eleotris Bloch & Schneider, 1801 {ggrintts Cuv, & 
Val.) j Epinephelua Bloch, 1792 {marginalia Bloch); 
Gginnothorax Bloch, 1795 {reticularis Bloch) ; Lam- 
petra Gray, 1851 {Petromyzon flmiatilis L.); Ma- 
lapterurus Lac6p^»d©, 1803 (tSfiZurwi? electricus L.) ; 
Mustelus Linck, 1790 (Sgualus mustelus L. [ =ikfws- 
teluB /rtritn’tj] ) ; Polynemus Linn., 1768 (paradisaeus 
L.) ; Sciaena Linn., 1758 {umbra L. = Cheilodipierus 
aquila Lac6p. as restr. by Cuvier, 1815); Serramts. 
Cuv. {Perea cabrtZ7a L.) ; Stolephortis Loc^p., 1803 
{commersonianus Lac^p.) ; Teuthis Linn., 1766 {jaism 
L,). 

The secretniy of the commission will delay the vote 
on this ease until one year from date, in order to give 
to the profession ample opportunity to express con- 
currence or dissension as respects any or all of these 
names, 

C, W. Stiles, 
Secretary to Commmion 

Washington, I). C- 

SPECIAL ARTICLES 

NOTE ON THE THEORY OF PHOTO- 
GRAPHIC SENSITIVITYi 

The very small amounts of substance involved in 
the formation of photogi‘aphio latent images have 
prohibited conventional methods of chemical analysis. 
The ingenious attempt of P. P. Koch* to apply the 
Ehreiihaft condenser method to the initial reaction of 
silver bromide in light has apparently not yet given 
unobjectionable results, But in any case, the use of 
gelatin-free silver halide can not yet be itjgarded by 
the photographic chemist as significant for the gela- 
tino-silver bromide of photographic emulsions. The 
generally accepted conclusion that the substance of 
the latent image in these consists of absorbed colloid 
silver has been readied by indirect methods, and is 
largely due to Lfippo-Cramer.* 

l^asoning from the general principle that the fun- 
damental photographic reaction Ag*+^=Ag is 
autocatalytic in character, various investigators have 
suggested that the precursor of the latent image, the 

1 Oonununieaticn No. 185 from the Beaearch Labora* 
tory of the Eastman Kodak Company. 

ft /ur i, 109-74. <1990). 

>DaB latente mi (W. 1911)^ 


“sensitivity” of tlie silver halide grains, might itself 
be substantial in nature, and indeed actually itself 
colloid silver. Thus R, Abegg* brouglit forwend evi- 
deuce, inconclusive but suggestive, for “sensitizing” 
by finely divided silver. The idea that the “ripening” 
of silver bromide emulsions was associated with a 
partial reduction forming “Reduktionskeime” was 
advocated by J. M. Eder,° although this investigator 
regarded both the “Reduktionskeime” and the latent 
image ns subhalidos of variable composition AgmSt^ 
Agn,Brm-n- Evidence for the existence of such 
colloid silver nuclei in relation to sensitivity was 
brought forward by Liixipo- Cramer,® who found that 
the sensitivity of “ripened” emulsions could be reduced 
greatly by treatmetit with silver solvents such as a 
mixture of cluromic and sulphuric acids prior to ex- 
XK)8ure. Again, one of the writei's and A. P. H. Tri- 
velli^ showed that the development of latent images 
by fuming with ammonia, whereby a recrystallization 
of silver bromide on silver nuclei was eHected, was 
accompanied by partial reduction of the halide to 
silver, increasing the probability that such reduction 
took place in the ammonia ripening of gelatino-silver 
bromide emulsions. The theory that sensitivity, at 
least in high speed photographic emulsions, is due to 
colloid silver was put forward in a very striking 
form by F. F. Renwick.® He suggested that the 
cliange involved on exposure of these is entirely lim- 
ited to the preexistent coUoid silver, which ho sup- 
posed to be converted by light from a charged “sol” 
form to a neutral “gel” form, the former being in- 
capable of initiating development, the latter able to 
act os nuclei for the actual reduction of the silver 
halide by develoi)ers. Quite independently, F. Wei- 
gert® brought forward evidence that in “printing out” 
with silver cliloride plus silver citrate, the actual 
light sensitive substance wes colloid silver; that this 
reacted initially according to the Einstein photochem- 
ical equivalence principle, one quantum hv being 
photochemically absorbed per atom of (colloid) silver. 

Proof or disproof of this hypothesis is equally dif- 
ficult to obtain. But inferential evidence of the same 
character as that regarded as establishing the nature 
of the latent image has been obtained by the writers 
recently. In a recent paper^® they have pointed out 
that a discrimination between the hypotheses that sen- 
sitivity is due (a) to a photocatalyst, e.g,, colloid sil- 

iciM. Phot. 1, 18 (1899). 

#Cf. LUppo-Cramcr, op. eit. 
emt. Mlttl, 1909, p. 328. 

T*‘The Silver Bromide Grain of Photographic Emul- 
rioae,** 1921, p. 95 (Van Noatrand, N. Y.). 

*•1. 8o€. Chm. Jnd., 1920, p. 166T. 

ber. Bnl. Akad., p. 641 (1922). 
tej, FrankL Int., 1929, p. 486. 
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ver, in the silver halide grains, (b) to the quantum 
character ot light radiation in relation to size of 
grain, might be obtained by Luppo-Cramer’s desen- 
sitizing action with chromic acid et simUibm, 

In a subsequent letter to the British Journal of 
Photography^^ it was pointed out that this required 
that the desensitizer be removed from the emulsion 
prior to exposure, os otherwise it might act during 
exposure by destruction of nascent latent image. By 
methods whieli will be described in a fuller communi- 
cation they have shown this to be possible, and ex- 
tended the desensitizing reaction to layers one-grain 
thick^® for which diffusion phenomena are practically 
negligible, and which are susceptible of microscopic 
statistical investigation. With these they have suc- 
ceeded in showing that the desensitizing effect is a 
function of grain size, being less for large than for 
small grains in the same emulsion. This reaction, in 
itself, does not necessitate Liippo-Cramer’s conclusion 
that the chromic acid, or other oxidizer, must be act- 
ing as a silver solvent. It is equally conceivable that 
some, perhaps reducing, substance derived from the 
gelatin is acting as the photocatalyst and is destroyed 
by the chromic acid. LUppo- Cramer’s observation 
that the desensitizing action becomes more and mor<* 
effective as the ripening (by digestion) increases is 
suggestive, but not cogent, evidence for the ^'silver” 
hypothesis. He has, however, furnished another 
method of attack which we have employed. In ex- 
planation of the acceleration of development with cer- 
tain developers by prebathing with potassium 
iodide, Llippo- Cramer brought forward the hypoth- 
esis of “Keimblosslegung,” the hypothesis that 
the partial converison of silver bromide to iodide 
made occluded colloid silver of the latent image more 
active. This hypothesis was contested by one of the 
authors and G. Meyer^® on certain grounds which 
need not be recapitulated here. Liippo-Cramer has 
pointed out^® that his hypothesis does not rest on the 
development acceleration alone, but is niore strongly 
supported by the following observation. If a plate 
is divested of the soluble non-occluded latent image 
by chromic acid mixture, it gives practically no image 
with physical (acid silver) development. If such a 
plate is now treated with potassium iodide and de- 
veloped, a full image is obtained. This Liippo- 

L. Silberatein, Phil Mag,, U, 257 (1922), A, P. H. 
TriveUi and L. Bighter, Phil. Mag,, 44, 252 (1922). 

la Brit. J. Phot,, 1922, p, 51. 

i«On the technique of these, see Wightman, TrivelU 
and Sheppard, J, Phys, Chem,, t7, 7 (1923). 

1* The so-called Lainor effect ; cf, Lttppo-Cramer, Kol- 
loidchemie uud Photographie, 2nd Ed., p. 03 (1922, 
Steinkopf, Dresden). 

^mer. Chm, Soc., 4S, 680 (1020). 

i«Kolt, Zeitschr., SO, 186 (1922). 


Cramer attributes to tlie ‘'Keimblosslegung” of the 
oeduded latent imago. We have repeated these ex- 
periments in detail, and with variations to be de- 
scribed more fully elsewhere. Although not convinced 
that the ^^Keimblosslegung” is a satisfactory explana- 
tion of the development acceleration previously noted, 
we consider that Ltippo-Cramer*s position in regard 
to the oxidation experiment is well grounded. In 
particular, the fact that a repetition of the sequence 
chromic acid : potassium iodide yields no image 
strongly supports the view tiiat the first iodide treat- 
ment does set free the occluded colloid silver nuclei. 
Now we have applied this reaction to the desensitis- 
ing process with chromic acid described above, and 
find that treatment with potassium iodide after 
chromic acid gives practically the Same effect as treat- 
ment with iodide alone; but a further treatment with 
chromic acid enormously reduces the sensitivity. The 
similarity of this to the reaction of the latent image 
is evident. 

If the desensitizing action of the cLrotuio a<;id con- 
sisted in destroying a reducing substance from the 
gelatin, there is no apparent reason why this should 
be reformed by iodide. On the other hand, if the 
action of such a substance eousista in a slight redac- 
tion of the silver halide, some part of the reduction 
product, colloid silver, being occluded in the grain, it 
is comprehensive that iodizing would again bring it 
into activity, i.e,, to the surface of the grain. 

These results are in harmony with tlie localization 
of the “sensitivity” in “spots” or “centers” on the 
grain, ns demonstrated by Svedberg'^ and confirmed 
by Toy.^^ It appears that any quantum theory of 
exposure must be limited to collisions with sensitive 
spots, probably of colloid silver, and consisting of 
only a few atoms of metallic silver. A restriction of 
this character has been recognized as necessary by 
Silberstein in a modified form of his theory^* in con- 
sequence of measurements of Jones and Schoen®® 
which showed that in Trivelli and Righter’s experi- 
ments some 300 quanta of X 420 aa were incident per 
grain of 1 4 diameter. 

We may suppose tiiat the first action of light is to 
release a photo-electron from the colloid silver spcwik. 
This would require less energy than to release one 
from the bromide ion of the Ag+Br“ lattice, owing to 
the strong electro-affinity here. The colloid metallic 
silver may be considered as a lattice of silver atoms 
intermeshed with a lattice of electrons, the latter 
being active both in conduction and photo-olectrically. 
The free electron, having a kinetic energy 

t^ PhoU 186, 310 (1922). 

tspMl, Mag,, 44, 362 (1022)* 

Mag, (in pwww). 

n j. Opt Boo., An., 7, 213 <1928). 
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where v ia the wave-length of the active lights is then 
able to enter the silver ion, fontiing a neutral silver 
atom Ag*- 6 ^ Ag, while the uuneutralized bro- 
mide ion loses an electron. Bir = Br 
This ehain reaction, analogous to that suggested by 
Bodenstein for the action of light on Hj + Cl^, 
would go on to a limiting state, depending on the 
initial energy of the photoelectron, but producing a 
nucleus large enough to initiate development for a de- 
veloper of given reduction potential. 

A fuller account of the experimental work is to be 
published in collaboration with Mr. A. P. H. Trivelli, 

S. E. Shkppabd 
E. P. WiGHTMAN 

Boohestbr, N. y. 

A METHOD OF ULTRAMICROSCOPY 
WHEREBY FLUORESCENCE IN THE 
CYANOPHYCEAE AND DIATOMA- 
CEAE MAY BE DEMONSTRATED 

At the recent meeting of the Royal Society of 
Canada I demonstrated the duorescenco of the Cyano- 
phyceae. On returning to my laboratory I succeeded 
by the same means in Ending that nearly all diatoms 
which I could find are also visibly fluorescent. In 
this regard the pigments involved stand in contrast to 
chlorophyll, inasmuch as the latter when in the living 
coll is not visibly fluorescent save when viewed spec- 
troscopically, or by means of ultraviolet light. Raehl- 
inann^ believed, however, that he could detei^t it in sus- 
pensions by means of the ultramicroacope, but the fact 
was called in question by Caapek.® The reason of 
the non-visibility of the fluorescence of chlorophyll 
lies in the physical relation of this pigment to its 
carrier, so that the complex behaves optically like an 
emulsion or solid solution as, chlorophyll in 
parafiftn as J. Reinke® showed. It is, I think, possible 
to detect, by the optical means to be mentioned, slight 
evidences of the fluorescence of chlorophyll in the 
chloroplaats of Spirogyra and in some other plants, 
but they are not convincing. Not so, however, the 
phyoocyanin of the blue-green algae and a certain red- 
fluorescent pigment in the diatoms. The following 
optical conditions enable one to observe this. They 
furnish indeed the most astoniahbgly striking and 
beautiful object pictures of these organisms one can 
imagine. 

The necessary condition to achieve this result is 
&at the organisms be viewed by means of brilliant 

t Baehlmann, £. Neue ultramlkroBkopische Unter- 
auehimg^ tiber Eiweiss, etc. Arch, ges, Phyaiologie, 
112 : m. 1906. 

a Bicohemie der Pflaneeiu Xi 664. 

* Die optiachen Eigensohaften der grilnen gembe, ete* 
4. D. F. <?. 1: 395. 1833. 


reflected light derived from a dark fleld condenser. 
This can not be done if the glass slide is of the thick- 
ness called for by the current rules of the ultramicros- 
copy game, since then the light which falls on the 
object does so from beneath, and if the object be 
translucent, it passes through it towards the observer. 
If, however, a thin slide, one, that is, about 0.8 mm. 
thick or less, is used, one can raise the dark fleld 
condenser sufficiently high to cause the light cone to 
be reflected from the upper surface of the cover 
glass, provided, however, that a diy objective is used. 
The light now i)a88es downward, so that the object is 
illuminated from above, and is seen by rejected light. 
When blue-gi'een algae are thus viewed, the fluores- 
cence of many kinds becomes readily visible. In some 
it can bo seen only somewhat faintly, because of the 
numerous bright granules which furnish reflecting 
surfaces and so produce the oftect of an emulsion. If, 
however, the organisms be mounted in glycerin the 
extraneous light is obviated, when the cells glow with 
a fervent light with its characteristic fluorescence 
color. Eivulariaf C'ylindrospermumf some species of 
Oacillatoria, rich blue-green by transmitted light (or- 
dinary microscopy) and brilliantly outlined and ac- 
companied by diffraction images when seen at the 
apex of the light cone, w^hen seen at the apex of the 
inverted light cone become deep crimson. By meticu- 
lously focussing the condenser and objective at tlie 
same time, one obtains combinations of outline object 
pictures and fluorescence of rare beauty. Other 
species of Oacillatoria, some Chroococcua forms, and 
others have a yellower or golden sheen, while a species 
of Nostoc is bright orange. The cells of Noatoc 
commune obtained by crushing a gelatinous filament 
from some material (from China) given to me by 
Professor H. M. Richards about twenty years ago, 
glow deeply rod, while the matrix appears a pale 
blue, perhaps because of adsorbed phyeocyanin. 

The visible fluorescence in the diatoms is confined 
to certain vacuoles which, by transmitted light, ap- 
pear a pale greenish yellow, and which take up Sudan 
III. The pigment may be inferred to be oil soluble, 
and may be a chlorophyll, with tlie properties of 
chlorophyll alpha. It is not readily destroyed by 
heating, as is phyeocyanin. Because of the numerous 
sources of reflection, the fluorescence can not bo seen, 
or certainly can be seen only ■with difficulty, unless 
the material is mounted in glycerin. When thus 
viewed, the vacuoles, seen as blood-red, stand out in 
some species with great clearness. In Navicula there 
are two large vacuoles (as currently described) one 
on either side of the nucleus with its surrounding 
cytoplasm. Generally two smaller fluorescent vacuoles 
occupy the ends of the cell. In Meridion when small 
t;here may be but one large vacuole. In larger cells 
three smaller ones may oeour. A clrCalar colony of 
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this orgaiiism with its gresn ehloxoplasts and intar- 
miaglad red fluorescent vacuoles vies with a jewel set 
with emeralds and rubies for beauty* 

Some of the Pleurococcaccae undoubtedly also are 
visibly fluorescent I cite Scenedesmm and Rct^ 
phddium (or it may be Selenastrum) as examples. 
The best results at^e obtained with a cardioid dark 
field condenser, and when one is especially studying 
colors, an arc light. A 400*\Vatt condensed filament 
lamp serves well enough otherwise. Water instead of 
oil docs between the slide and condenser, obviating 
messiness, I venture to believe that, when the above 
results are experienced, the use of the dark field con- 
denser will bo widely extended. Some of my own ob- 
servations, accompanied by discussion thereupon, will 
appear in the forthcoming proceedings of the Koval 
Society of Canada. 

The method of making use of the reflected hollow 
light cone derived from the dark field condenser has, 
I think, not consciously been taken advantage of. It 
very greatly enhances the value of this optical ap- 
paratus, as I have already found. The first sight of 
these fluorescent organisms invariably calls forth ex- 
pressions of delight, and the experience recalls one's 
childhood days when the wonders of the microscope 
were real wonders. 

Francis E. Llovd 

MoGlIAi tjNIVSRSlTV 


QUOTATIONS 

RESEARCH AS A PROFESSION 

Towards the end of last February Sir Alfred Yar- 
row' gave £100,000 to the Royal Soicety to mark his 
sense of the value of research to the community. He 
gave it to be used as capital or income, as the council 
of the society might think fit, because he recognized 
“that conditions alter so materially from time to time 
that, in order to secure the greatest possible benefit 
from such a fund, it must be administered with unfet- 
tered discretion.” To emphasize this point Sir Alfxed 
Yarrow suggested that any rules made for the admin- 
istration of the fund should be reconsidered by the 
council every tenth year, so as to meet modern needs. 
While leaving the council this valuable discretion, he 
expressed his hope that the money would be used to 
aid scientific workers by adequate payment, and by 
the supply of apparatus or other facilities, rather 
than upon erecting costly buildings on which large 
sums of money are sometimes spent without adecjuate 
endowment, so that “the investigators are embar- 
rasiiied by financial anxieties.” 

The council of the Royal Society has given atten- 
tion to the best way of using Sir Alfred Yarrow's 
gift, and has this week published the result of its 


deUberations* The ofiicial announcement statea that 
on reviewing the situation it appeared to the council 
“that tliere was a marked deficiency of positions in 
which a man who had already proved his capacity 
could continue to regard research as the main occupa- 
tion of his life. Consequently at the council meeting 
of the fifth inst. it w'as finally decidftd to use the larger 
part of the income in the direct endowment of re- 
search by men who have already proved that they 
possess ability of the liighest type for independent 
research. To this end a number of profce&orshii)s 
will be founded, of type similar to the Foulerton 
professorships, which were founded by the society in 
1922 for research in medicine. The professors will 
be expected to devote their whole time to scientific 
research, except that they may give a limited course 
of instruction in the subjects of their research to ad- 
VEUicod students. There is at present a tendency to 
regard scientific research as a secondary occupation 
for men whose primary occupation is the teaching of 
students. The intention of the Royal Society in 
founding these professorships is to recognize research 
as a definite profession.” 

We make no doubt that the council of the Royal 
Society has rightly interpreted Sir Alfred Yarrow's 
wishes, and it will be observed that the two gifts 
which have recently been received by it — the Fouler- 
ton and Yarrow funds — ^Imvo enabled it to establish a 
precedtmt new in this country at least, and not very 
common in any other. This new precedent is that re- 
search shall be the primary object of the incumbent 
of one of those professorships, and not, as has usually 
of necessity been the practice, an occupation seeonr- 
dary to the teaching of students. Sometimes, it is 
true, the occupant of a university chair has put re- 
search first and teaching second, but as it is his duty 
to teach, the university authorities may be disposed 
to grumble — not without some reason. No doubt the 
stimulus provided by a class of students is useful to 
some men, but, as Sir George Newman has more than 
once reminded us, the art of teaching requires special 
training and, perhaps even more, a special aptitude. 
A man may be an excellent teacher — many examples 
will come to mind— and not good at research work. 
The converse also is true. The two aptitudes do not 
always exist together, and there have been great sci- 
entific investigators who had no aptitude for teaching, 
except by example to a chosen few who assisted In the 
laboratory. The result of the great experiment the 
Royal Society is now able to conduct will not be 
known perhaps for a generation, but in its hands, and 
administered, as the donor desires, “by the best people 
from time to time available," there can be no ^onht 
that the scheme must have a favorable inituenee on 
the progress of science in this country ,— BHHsh 
M^didal Journal, r 
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THE CALIFORNIA EARTHQUAKE 

Science Srrmec 

To fsftientiBtn in Washington tlie earthquake that shook 
southern CaUfoniia on the night of July 14 was not 
unexpooteJ. 

Beeausc of the faults in the earth ^8 crust near San 
Beniardino, l>r. Arthur B. Bay, chairman of the advisory 
committee in soismoJogy of the Carnegie Institution of 
Washington, stated that that region Avas known to have 
acquired strains in its crust that needed the sort, of re- 
lief tliftt an earthquake provides. 

The famous San Andreas rift, which extends for six 
hundred miles through the Coast Ranges of California, 
runs about five miles northeast of San Bernardino. This 
same slipping plane runs through San Praueisco and it 
is along this fault that the great quake of lOOfi occurred. 
That famous earth movement covered a etretcK of about 
150 miles with San Francisco in the middle. 

“South of that stretch for about 500 miles there has 
been no movement since 1857 when there waa a sevens 
shock, the mark of which may be traced across the des<;rt 
plains like an irrigation ditch/' Professor Bailey Willis, 
California earthquake expert, who is now returning to 
America after making a study of the Chile earthquake 
of last year, said in a Science Service statement in Jarm* 
ary last. Still further south there have been several 
recent shocks, but none of great violence. In the same 
statement Professor Willis said that “there is evidence 
of considerable activity in the section east and south of 
IjOS Angeles." This corresponds to the region that has 
just suffered a shock. 

The map of California earthquake conditions soon to 
bo published by the Boisniologicnl Society of America 
shows another active fault in the earth 's crust just south- 
west of San Bernardino. 

Tlio Coast and Ooodetic Survey is making precise maps 
of Onlifornia AvhicU will aid in the prediction of these 
natural occurrences, but their surveys have been confined 
BO far to the northern part of the state. Scientists con 
neeted with the Carnegie Institution, Stanford University 
and other institutions are also working on the problem. 

Other shocks in the same area are to be expected, nc 
cording to Professor W. J. JTumphreys, neismologic expert 
of the U. B. Wcatlier Bureau, although they will probably 
not bo so viohnit as the first shock. A series of slight 
disturiiances following the initial quake is the general 
rule. 

A NEW MINOR PLANET 

&Vinirc Service 

A NEW mem bo r of tho solar system, :in anteroicl, has 
been diftcovered by Professor George H. Peters, of the 
U, R. Naval ObBorvatory. He occasionally fin(l.s .such 
small planets on hia photographic plates as a by-product 
of hia regular observations. But the ono that Professor 
Peters has just announced is extraordinai'y in that it la 


very close to Kdburga 413, an asteroid previously known 
and whose return to visibility was predicted by compu- 
tations. Both Edburga and tho newcomer are about tho 
same magnitude, a little more than 12, and have approxi- 
mately similar apparent motiona. Only tho telescope (tan 
detect them; they arc found by their motions in the fiky 
with respect to tho fixed etars. 

"I am not quite sure of tht^ identifications," Profes- 
sor Peters stated. Only additional obaervationa over a 
considerablo pejriod will settle the question of which is 
which on account of the similarity of motion and bright- 
ness. One of them is Edlmrga ; the other can not be 
found listed in any of the catalogues and Profeaaor 
Peters bcHoves it to l>c a part of the heavens previously 
uncharted. 

Tho coincidence of two minor planets so alike and so 
near ea<di other lie characterized as very nunarkablc. For 
twenty years he has been observing and disco voring 
asteroids and this is the first case of apparent duidicity 
that he has discovered. 

The discovery was made on tho photographic plates of 
the heavens that Professor Peters takes with tho lO inch 
refractor telescope of the Naval Observatory, 

In Decem):M?r, Professor Peters found anotlier tiny 
planet that had been “lost" for fifty ycar8. Its name 
was Aetlira .132 and it was last seen in 3873 by its dis- 
coverer, Professor J. C. Watson, of the University of 
Michigan. 

Tho Indians that once roamed the city of Washington 
were rcinembercd by Professor Pet-i^rs when ho named nn 
asteroid discovered by liim on November 21, 1921, with 
the old tribal name of Anacostin. Tho new planet just 
discovered is still too young to bo named, Professor 
Peters believes. 

Both of these asteroids now under observation by Pro- 
feiSBor Peters aro believed to bo about twenty -fi\'e miles 
in diameter and they shine by rofiocted light similarly 
to tho larger m(iml>er8 of the planet family. They are 
twirling around the sun in orbits that lie between Mars 
and Jupiter. 

HEALTH RECORD FOR 1923 

Science Service 

The general health record during the first half of 192fi 
was more than satisfactory, Pr» Louis I. Dublin, statis- 
tician of the Mtitropolitan Life Insurance Company, re- 
ports. Following a most unpromising beginning, charge- 
able Avholly to the influenza outbreak of tho early months 
of the year, a consistent improvoincnt has since been in 
evidence. At the end of tho half year, the death rate 
of the millione of white policy holders of the Metropoli- 
tan Life Insurance Company was only one third of one 
per cent- in excess of that for tho correspouding period 
of 1922. For the colored policy holders, the increase was' 
4.2 per rient. These small differeneo^ eacourkg- 

ingf coming as they have in the fa«e of high iniluenaa^ 
pneumonia mortality during the flfst three mdnths. 



SCIENCE 


Von. LVlII AudUST 10, 1923 No. 149.’? 


CX)NTENTS 

Th^: iStdtutical ^Significance of Expenmental Data^ 
PKOFKBBoii Edwin B. WiiiSON 93 

The *Sf76’c;tion of S>ah')ects for Eeisearch: Puofkhsok 
Eugene C. Bingham • 100 

HcienHji.c Event a: 

The Britiah Journal of Erperimtnial Biology; 

F cllowahipsf tn Medicine ; The Inffnenee of Modern 
iSeifnce oh History and Civilisation ; Exploratioyi,s 
for Buhber; Srientifie Work in Liberia; Appoint- 


ments in Agriculture at the University of Cali- 
fornia 102 

Scientific Notes and News 104 

University and EUlucaiiimal Notes 100 


IHsciission and Correspondence : 

Proposals for the iVr.9m?<i4ion of the IViscnt: 

T>r. Thkodgk G. Ahrens. The American Educa- 
tor and Scientist: F. U. Cai/Kins 107 

Scientific Books : 

Orundsilye der PaUiontologic : T)u. W. D. Matthew 107 
Quotations: 

The Annual Exposition of Chemical IndiUftries 109 

The Production of ** Brown- Stiquard^s Epilepsy'' 
in Normal Non-operated Guinea Pigs: 1>k. John 


Auer 109 

Science News viii 


SCIENCE: A Weekly Journal devoted to the Ad- 
vancemMt of Science, edited by J. McKeen Cattell 
and published every Friday by 

THE SCIENCE PRESS 

Lancaster, Pa. Garrison, N. Y. 

New York City: Grand Central Terminal. 
Annual Subscriptbu, |6.oo. Single Copies, rs Cts. 

SCIENOE is the ofilcial organ of the American Abbo* 
ciAUan for the Advancement of Science. Information 
r^^ding membership in the association may be secured 
from the office of the permanent secretary, in the Smith- 
sonian Institution Building, Wa^ngton, D. G. 

qudtt fof trsitifer of mirr u mond^tAN miner to (be P«n Office at 


THE STATISTICAL SIGNIFICANCE OF 
EXPERIMENTAL DATA^ 

When a few days ago your secretary, M[r. W. T. 
Bovie, acting on pressure from your chairman, Mr, 
J. S. Hughes, urged me with their well-known ener- 
gies to spiRik in this symposium they left me little 
chance to refuse. As 1 understand the circumstances 
I nm a sort of **piuch hitter’^ for Mr. J. Arthur 
Harris, whose long-continued biometric studies would 
clearly indicate him for this j>la<te, but whose absence 
in the south made it nece.ssary to find a substitute. 
From him you might reasonably have exi>ectod a home 
run; you must be content witli me if 1 bunt out a 
one-bagger just to keep the game going. 

I should have liked to have more time for prepara- 
tion. The literature upon the statistical aspects of 
feeding experiments is not nueroscopic and the data 
available for statistical study are extensive. Mon^over, 
my Yale training received here twenty odd years ago 
under J. Willard Gibbs was not such as to make com- 
fortable for me the presentation ol' somewhat hastily 
collected notes. There was not in those days the 
fervid impatience in science that has developed in 
recent times in some quarters, and Gibbs himself was 
a model to any young man not only in his sidentific 
thinking but in his modest and painstaking contem- 
plation of some of the most intricate prohJoras of 
nature^ — statistical problems. It may not be amiss if 
1 quote these words from the preface of his last great 
work entitled “Elemcntnry Principles in Statistical 
Mechanics” written in 1901: 

Wo avoid the greatest difficulties when giving up the 
attempt to frame hypotheses concerning the constitution 
of material bodios, we pursue statistical inquiries as a 
branch of rational mechanics. In the present state of 
science, it seems hardly possible to frame a dynamic 
theory of molecular action which shall embrace the phe- 
nomena of thermodynamics, of radiation, and of the 
electrical manifestations wdiich accompany the union of 
atoms. Yet any theory is obviously inmlequate which 
does not take account of all those ]ihenomeua. Even if 
we conftno our attention to the phenomena distinctly 
thermodynamic, wa do not escape difficulties in as sim- 
ple a matter as the number of degrees of freedom of a 

1 An address prepared liy request as part of a sym- 
jposium on feeding experiments held by the Biochemical 
Seetion of the American Cliemical Society, meeting in 
Nw Haven during the week of April S-7 in connection 
with the dedication of the new Sterling Chemical Lab- 
oratory of Yale University, 
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diatomic gas* » . . Certainly, one is building on an in* 
Bocuro foundation who restts his work on hypothesoB con- 
cerning the constitution of mntttir. 

Dime ul ties of this kind have deterred the author from 
attempting to explain tlie my stories of nature, and have 
forced him to be contented with the more modest aim 
of deducing some of the more obvious propositious n*- 
lating to the statist ical bianch of mechanics. Here, 
there can be no mistake in regard to the agreement of 
the hypotheses with the facts of iiaturo, for nothing is 
aBSuined ill that rospwt. The only error into widch oiio 
can fall is the want of agreornent between the premises 
and tho comduHions, and this, with care, one may Impe, 
in the main, to avoid. 

How very antiquated this sounds to-day when for 
much of the pmst two decades the members of tlie 
American Chemical Society have bcCri listening as 
they liave this very week to numerous attempts to 
frame hypotheses concerning the constitution of 
material bodies, lioAvover insecure a foundation such 
hypotheses may have appeared to Gibbs. The mys- 
teries of nature which Gibbs left somewhat to one 
side as beyond liis modest aim were, however, tho 
mysteries of inorganic nature. Yet in this section 
of your society avo face the vaster difficulties of 
organic nature, of living matter, and in this sympo- 
sium the mysteries of nurture. It is doubtfxil if we 
may liope even AAuth all due care to avoid, in the 
main, a falling into error. We are confronted with 
variability of feeds, however carefully we may try 
to nniformizc them, Avith variation in the experi- 
mental animals, however so carefully we select them, 
with inadequacy of statistical material, no matter bow 
diligently we collect the data. It is necessary to bring 
to hear every possible cheek, to exercise all conceiv- 
able care in judgment, and yet withal to be modest 
in our conclusions. 

One check, one basis for judgment which wo have 
to-day we did not have in readily available form a 
quarter century ago. The statistical method in bio- 
metrics Avas just then gaining headway at the hands 
of Pearson and his incipient school. I remember very 
clearly with what interest and instruction I read those 
early papers of Pearson while studying the statistical 
method witli a brilliant young Yale economist in the 
years 1899-1902. They seemed to open up large pos- 
sibilities for a scientific basis of political economy 
quite dillerent from that other scientific method fol- 
lowed by Walras, by Pareto and by Irving Fisher in 
one of his notable early papers. On the whole, how- 
ever, it is my judgment that up to the present time 
it has been not the economist but the student of biol- 
ogy who has most availed himself of these newer 
statistical methods; it would be interesting to ponder 
tlie reason why. 

I have been asked to define certain terms and illus- 


trate eertain calculations employed in tlie statistioal 
treatment of experimental data, and this I shall pres- 
ently do. But in the first place I wish to make some 
general comments on the philosophy of the statistical 
interpretation of experimental data. A method is a 
dangerous thing unless its underlying philosophy is 
understood, and none more dangerous than the statis- 
tical. Our aim should be, with care, to avoid, in the 
main, erroneous conclusions. In a mathematical or 
strictly logical discipline the care is one of technique ; 
but in a uatural science and in statistics the care must 
extend not only over the technique but to the matter 
of judgment, as is necessarily the case in coming to 
conclusitms upon any problem of real life where the 
complications arc great. Over-attention to technique 
may actually blind one to tho dangers that lurk about 
on every sid(3 — like the gambler who ruins himself 
Avith his system carefully elaborated to beat the game. 
In the long run it is only clear thinking, experienced 
feeling and a patient poise, not automatic systems and 
methods, that win the stronglAoIds of science — witness 
the lives and Avorks of those founders of two branches 
of chemistry of prime importance to this biochemical 
section: Gibbs in jdiysical chemistry and Pasteur in 
the chemistry of life. 

If you undertake to measure a room for wallpaper, 
or a court for tennis, you take some simple measuring 
device and proceed. You determine the measures 
needed. You may repeat the work as a check but 
not for the purpose of averaging the results. There 
is nothing statistical in your mind. The same is true 
for all our ordinary weights and moasures ; we weigh 
and measure; we may check or get somebody else to 
check the result, we do not average. When a finer or 
more accurate measure is needed we have recoum to 
a better or more sensitive instrument ; if none can be 
had with sufficient sensitivity wc may even resort to 
devising one. Generalizations are unsafe, but 1 Avill 
venture the guess that it is always our ideal to h'ave 
at hand instruments that will enable us directly to 
read the measures desired and thus spare us the sta- 
tistical method of analysis. The history of the de- 
velopment of physic^s has been constantly att^ded by 
the conflict between the more accurate instrument and 
the call for the ever more precise determination of 
physical properties of matter. 

But the time seems always to come when the necea^ 
sary precision transcends the available appliance. 
This time conic early in the refined measures of as- 
tronomy, and already a hundred years the treat- 
ment of astronomical data was statistical. The most 
careful measures were most carefully and patiently 
repeated and the roaulting mass of material was 
dueed by the method of averages and of least sqnaim 
The errors or departures from the mean wexe aU 
email, for the simple reason that the observati^lii 
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BWtiiadff lUi j the obj6«ta observed were of eucb a 
nature that a high degree of preeieion was directly 
attainable. Sach small deviations as remained to be 
reduced by statistical treatment were due to a large 
number of forces or causes each of which if operating 
alone might produce a considerable irregular and 
asymmetric variation in the observations, but which 
were balanced in such a way that the actual deviations 
were not only small but had a high degree of sym- 
metry and lawfulness. It was under such circum- 
stances that the so-called normal law of errors, pro- 
posed and discussed by Laplace about the time that 
Gauss was learning to walk, came into general nee. 
The law is often called Gauss’s law and is figured 
geometrically as you all know by the hell-shaped 
probability curve (Fig. 1). 


A 



Fia. 1. On the left is Laplace’s frequency curre; on 
the right is Gauss's. The curves are bore plotted to a 
scale which makes the actual probable error p the same; 
the areas under the two curves are equal and each is 
divided into two equal parts by the vertical ordinate at 
p. Each curve should bo reproduced symmetrically on 
the other side of the central vertical line, but the draw- 
ing is clearer when only one half of each curve is shown. 

During the past century and a fraction a large 
number of alleged proofs of the nomml law of errors 
or deviations from the arithmetic mean have been 
proposed and a variety of theoretical objections to it 
have been propounded. Bertrand brushes aside alike 
proof and objection with the statement: '^Gauss’s for- 
mula should be adopted. Observation confirms it; 
that is sufficient for its applications. Its consequences 
minutely examined are always found accordant with 
the facts." He is writing, be it clearly understood, 
from the viewpoint of the astronomer or physicist 
engaged in precise measurements many times re- 
peated. Indeed, under these conditions we must even 
recognize the validity of theoretical oriteria which 
ma^ be applied to any such set of data to determine 
whether or not they are bona fide or have been re- 
touched. Iiforeover, it is astonishing to find by jsxpe- 
rienoa how few observations will eerve as a large 
I remember an mtperiment I per- 
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formed with a mirror galvanometer. Some 15 read- 
ings were taken to establish a mean. As is always the 
ease, the galvanometer was moving somewhat errat- 
ically, due to a large ntimber of confiicting foroes-— 
air currents, changes of temperature, electric cars 
passing in the distance, etc.—- despite an effort care- 
lolly to shield the vitals of the instrntnent from ex- 
ternal influences. Some of the readings were seem- 
ingly unduly far from the mean, and yet if they were 
discarded the results would not so well accord with 
the theoretical checks and would tell the tale of pre- 
sumptive experimental dishonesty. It would have 
been interesting to apply such criteria to Dr. Cookes 
famous x>olar observations; it would take a deal of 
trouble so to fake the observations as to avoid de- 
tection. 

So excellent were the results of Gauss’s law that 
many came to believe that it was of wider applicabil- 
ity than either its philosophical premises or its ex- 
perimental verifications warranted. One of the tri- 
umphs of modem statistical theory lias been the 
return to the more general consideration of Laplace 
and our emancipation from the tyranny of a law too 
restricted to serve in biometrics. True, there are some 
fields in which a close observance of the normal law 
is revealed, as in the distribution of heights among 
the members of a large population. But little as we 
know about the true cause of the specific height of 
any one of us we do know that many major, more or 
less independent, causes are at work, that these arc 
balanced effectively about a mean from which the 
deviations are reason ably small. There is no obvious 
reason why the distribution of Gauss should not 
apply. 

The matter is very different if we study the length 
of our lives instead of that of our bodies. The fre- 
quency distribution of the ages at death among a 
large population is a reasonably definite affair of un- 
doubted major biological significance; but the curve 
is not sj'nimetric and has little similarity to that of 
Gauss. According to the American Experience Mor- 
tality Table starting with 100,000 persons alive at 
the age of 10, the number of deaths per annom is 
about 750 the first year, decreases slowly to about 720 
at the age of 27, increases to about 1,000 at 50 years, 
and then rapidly to a maximum of 2,500 at the age 
of 73, from which it falls rapidly to zero in the next 
25 years. Now the length of our life surely depends, 
like the length of our bodies, upon a large variety of 
conflicting causes, but they do not produce a sym- 
metrical balance about a mean nor are the deviations 
from the mean small in the sense that they are in pre- 
cise physical observations or even in the case of our 
abtnre. The law of Gauss is plainly contra-indicated. 

Although many of the frequency distributions of 
life are asymmeWe and although the general theory 
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of eorve fitting is of iiuportcmoe in biometry and will 
in due time become important even for such ele- 
mentary matters as the statistical study of data re- 
sulting from feeding experiments, w© shall restrict 
ourselves here to symmetrical laws wherein the 
chances of positive deviations are equal to the chances 
of negative deviations of the same magxiitude. And 
of the symmetric laws other than Gauss's one of the 
most interesting is the first law of errors or small 
deviations ever proposed. It was put forward by 
Laplace in 1774 four years before he suggested the 
normal law. Let us measure deviations not from the 
arithmetic mean but from the median, that is, from 
that datura which stands in the middle of a series of 
observations arranged according to magnitude. The 
median or middle datum is much used in economic 
studies instead of the arithmetic mean and in many 
ways is simpler to use. Now if d be the deviation 
from the median, Laplace's suggestion is that the fre- 
quency of occurrence of a deviation of magnitude d 
is proportional to 

1 

® (2718 . . 

In the figure we have on the right the normal law 
and on the left the law of Laplace. It should be ob- 
served that each of the curves should be reproduced 
symmetrically on the otlier side of the vortical line, 
because both ore symmetric; but this would compli- 
cate the figure. Note that both laws make small de- 
viations much more frequent than large ones, as is 
ordinarily the case in symmetrical laws. But the 
Laplace law begins to fall off rapidly and falls off 
steadily more slowly; whereas Gauss’s begins by fall- 
ing off slowly, then falls faster and finally falls slowly 
again. The relative munbers of deviations which lie 
between definite limits are measured by the area 
under the curve between verticals ; and if a vei'tical be 
drawn at such a point that the whole area to one side 
of the middle line is cut exactly in two the deviation 
represented by that position is called the probable 
error or probable deviation p. This is a technical 
term which in cormnon parlance means merely that 
the betting is even as to whether a deviation will be 
greater or will be less than the probable deviation — 
that in the long run there will be as many deviations 
larger as there are smaller tlian this. The curves 
liave been drawn in such a manner that the probable 
deviations are equal. 

As the curves are constantly falling off with in- 
creasing deviations, the areas under the curves, toward 
the right or toward the left as the case may be, are 
also diminishing and the chances of really large 
errors are very small. It is customary to take os the 
unit of reference the probable deviation. The follow- 


ing taUe shows the chance of deviations being greater 
than 1, 2, 3, 4 or 5 times the probable value p. 

TABLE I 

CaancM of a deviation greater than I, £, S, 4 , 6 ttmes 
the probable 

Laplace 's Law Gauss 's Law Tohebycheff 'e Criterion 
Ip .5000 .5000 

2p .2500 .1773 less than 0.550 

3p .1250, .0430 0,233 

4p .0625 .0070 ** 0,137 

5p .0312 .0007 “ 0.088 

This table shows how fast the chances of large devia- 
tions diminish ; it shows farther how much faster they 
diminish under the normal law (Gauss) than under 
Laplace's first law. Only about seven observations 
in 1,000 can be greater than four times the probable 
deviation on the so-called probability law; whereas 
62 observations in 1,000 may be greater on Laplace's 
law. 

I desire to lay some stress on this table and the 
inferences from it, because biometricians test the sta- 
tistical value of a magnitude by reference to the size 
of its probable error. Statistically determined mag- 
nitudes are written followed by a plus or minus 
sign ( ± ) and by their probable errors. Thus 
X = 12.73 dt 0.27 means that the quantity x has been 
detemuned by statistical processes, such as averaging, 
to have the value 12.73 and that the probable error 
of the determination is 0.27. Or it is even betting 
that the true value of x lies between 12.73 — 0.27 ==: 
12.46 and 12.73 + 0.27 = 13.00. If now we have 
evidence that the law of the frequency of the distri- 
butions is Iiaplaoe's second law (the law of Gauss), 
we may go further and say that the chances are only 
43 in 1,000 that the quantity x lies outside the limits 
defined by thrice the probable error: 

12.73 ~ 3 X (0*27) = 11.92 and 12.73 + 3 X 
(0.27) = 13.64. 

Odds of 1,000 — 43 = 957 to 43 or better than 22 to 
1 are so high that they represent a reasonable degree 
of certitude and consequently, when the probable 
error of a magnitude is less, particularly when it is 
much less, than one third of tlie magnitude itself w© 
conclude that the magnitude is statistically significant. 

Such a conclusion for its cogency depends tacitly 
on the fact, if it be a fact, that the chances of large 
deviations fall off very rapidly with the increase in 
the deviation as is the case with Gauss's law. On 
lAplaoe’s law there is not merely one chance iu 23, 
there is one dianee iu eight that ah error exceeds 
thxice the probable en-or. If the frequency distribu- 
tipn is unknown, the chances of large deviations are 
lJ]|jewiBe unknown and there is no safe theoretical 
grqand on which those chances can be estimated by 



ibd values set down under QaussV law in the table. 
There k a theoi:em due to the famous Russian 
TehebychefE which states that the error in an average 
talue does not exceed a multiple mp of the probable 
wror oftener than once in 2.2/m* times. In the table 
I have inserted Tchebychefl's Criterion to show how 
peasunistio he is as to the certitude of statistical in- 
ferences in comparison with Gauss. Why is it, then, 
that biometricians, who deal with material often 
scanty and of great complexity and diversity of law 
and with errors neither small nor symmetric, place 
such confidence in the probable error that a deviation 
of thrice the probable k regarded as almost impossi- 
tdo and a deviation of four times the probable as quite 
impossible ? 

Adequately to answer this question would require 
an elaborate behavioriatio study of biometricians, and 
I fear that as laboratory animals they would be such 
varied and variable material tlmt the probable errors 
of the results would be comparable in magnitude with 
the results themselves, so that any statistical inference 
in answer to the question would be illusory. But you 
eon not ti'eat a scieiitidc man or his work exclusively 
pr even largely by the statistical method ; the question 
of judgment must be considered. A scientific inves- 
tigator, particularly one of the leaders, develops a 
feeling for his work, an experience in it, and a judg- 
ment often so sound that his conclusions merit our 
most respectful confidence even when those conciu- 
Kbns are apparently founded on very little else than 
the investigators intuition. The mature ‘^hunch” of 
a genius is better than many a scientific demonstra- 
tion, And it is undoubtedly the experience and be- 
lief of many statisticians of the first water that some- 
where between three and four times the probable error 
oomes the safe point in drawing conclusions. 1 mean 
the safe point for them. 

Jjet me tell you a story of the groat astronomer 
William Herscbel. He desired to know the direction 

. the sunk motion in space. This is a statistical 
problem; for by the motion of the sun in space is 
meant its motion relative to the rest of the stars, of 
Which there are many millions visible to our tele- 
scopes. Now Herscbel hod a keen personal acquain- 
tance with the stars and selected with great judgment 
just seven with respect to which he would determine 
the solar motion. It would 1i>e a rash young statis- 
tician who would maintain that seven stars were 
enough to constitute a fair sample of the sidereal uni- 
fUrve for any statistical purpose. Yet Herscbel deter- 
mined the direction of t^ solar motion with what has 
proved to be marvelous exactness. We may allow 
something for luck, but we must not too much dis- 
^nt the efficacy of a Herm^elk intuition in the 
jtitleotion of material. 
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1 must now come to some methods of statisticB. 
For illoatrativo material I shall use cmiain data sup- 
plied to mo for the purpose by one of your members 
from his experiments on feeding pens of guinea pigs 
raw and variously processed milk in an effort to de- 
termine the infiuenoe of various methods of treating 
on the vitamin C content of milk. There were a great 
many trials involving 8 or 12 pigs each and 144 pigs 
in all. Let me take the data on boiled milk from one 
run. There were eight pigs. The first column gives 
their weight at the start, the second the number of 
days before scurvy developed. The numbers in the 
second column are added together and divided by the 
number (8) of pigs to find the mean length of time 
(18.75 days) before scurvy developed on the boiled 
milk ration. The third column gives the deviations 
of the individual numbers of days from this mean, 
and the fourth column the squares of these deviations. 
Means are found also for these two columns. 


TABLE II 


Weight 

T>ays to 

Deviation 

Deviation 

Statistical 

at start 

scurvy 

f j oin moan 

squared 

constants 

222 

19 

0.25 

0.0625 

M =: 18.75 

205 

17 

1.75 

3.0625 

5= 0.875 

185 

17 

1.75 

3.0625 

1.199 

185 

19 

0.25 

0.0625 

p=: 0.809 

190 

19 

0.25 

0.0625 

Em= 0,286 

370 

21 

2.25 

5.0625 

Eiy= 0.202 

335 

19 

0.25 

0.0625 


195 

19 

0.25 

0.0625 


Sum 

150 

7.00 

11.5000 


Mean 

18.75 

0.875 

1.4375 



The mean deviation is 5 i=r= 0.876 days, the mean 
square deviation is = 1.4376. The square root of 
the mean square deviation is called the standard de- 
viation ; in this case its value is o = 1.190. The prob- 
able deviation has l>een defined geometrically on the 
(symmetric) frequency curve; it has also been defined 
for that case as that deviation than which the greater 
are equally numerous with tlie lesser deviations in 
the long run. As nothing is known relative to the 
ideal frequency distribution in this experiment other 
than the information given by the data themselves we 
must fall back on a formal arithmetic definition which 
is as follows : The probable deviation is p == 0.6746 o. 
This is merely the numerical relation between the 
probable deviation p and the standard error a when 
the observations arc infinitely numerous and disr 
tributed according to Gaussk law. If the true law of 
distribution of the data were not Gaussian the value 
p =2=0.6745 0 might have small relation to the true 
probable error. For example, if the true law were 
liaplacean, the actual probable error would be not 
0^6745 o but only 0.49 o; the use of the, arithmetic 
d<^nition would give a pj-obable error too large which 
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would be on the safe side (tbe figures in 
tbe flrBt oolumn of Table 1 would be 0*387, 0A5O, 
0*068, 0.022, 0.000, appioximately, instead of the 
val^te given, but even these are far larger than the 
figures in column 2), The value of tbe individual ob- 
servations may be written 

days = 18.76 ± 0.81 ; or 17.94 < days < 19.56. 
The number of days it took to develop scurvy should 
lie half and half within the limits 17.94 and 19.56. 
The actual division is 6 within and 3 outside — pretty 
good. The largest deviation is 2.26 which is less than 
thrice the probable deviation, and although a devia- 
tion so large will occur according to the Gaussian 
law in the long run only once in 16 times (instead of 
6), this need not disturb ns. 

Having calculated the standard deviation a we may 
use the formulas applicable to the Gaussian distribu- 
tion and write, if n be the number of obisiervations 
(here 8), 

a 

Em— probable error in the mean == 0.6746 
= 0,6745 0.286 

Bo- = probable error in the standard deviation 

= 0.6745 ,^ = 0,202 
V2n 

The probable error in the mean is the probable error 
in the individual observation divided by the square 
root of the number of observations. This is a defini- 
tion because it does not apply to all frequency laws, 
and as we shall see has no relation whatsoever to the 
experimental results now under examination. In like 
manner the probable error of the stai^dard deviation 
o is tbe probable error (0.6746 o) of the individual 
observations divided by tbe square root of double the 
number of observations, These results should be 
written as 

the mean M ao 18.76 ± 0.29, 
the standard deviation o = 1.20 jt 0.20. 

Now we have another set of data obtained in an- 
other trial on boiled milk. Omitting the details of 
the calculations, the results for the mean, the stand- 
ard deviation and the probable error in the mean are : 

M' = 13.75, o' = 6.68 , E' m == ^*29 
The difference of tlie means in the two runs is 
M — M' =: 5.00 ^ 17 X (^>-29) . 

The second trial gives a mean 17 times as far re- 
moved from the mean in the first trial as the prob- 
able error in that mean. Shall we say that this posi- 
tively could not have happened V Or shall we say 
that the statistical method positively can not be ap- 
plied here as per role 7 Even if we nm the much 
larger error of 1.26 figured from the data in the sec- 
ond case, the difference M — = 5.00 = 4 X 1-29, 


and this ean happen less than once in jlQ 
times— -according to the rule, which we don’t believe 
(Table I, second column, Gauss’s Law)* 
t have taken the data cm the time to develop scurvy 
when the milk is boiled. There are three sets on raw 
milk, with these values: 

Mj= 43.00 ±2.78, 
M3=:20.71±1,36, 

Ma = 27.00 ± 2.18. 

Taking the largest possible erxot of 2.78 we find that 
Ml — Mj = 22.29 = 8 X 2-78, 

M, — Mg = 14.00 = 5 X 2.78. 

According to the rule there are 7 chances in 10,000 
for M3 to be so fax from and an almost incalcu- 
lably small chance for Mg to be so far away. Those 
who know the laws of the multiplication of chances 
ean perhaps figure what is the chance by rule that 
both Mg and Mg shall be so far from M^. What is 
the conclusion? I say beware of probable errors or 
rather of the mere formal application of them to 
meager statistical material. . Your conclusions will 
almost certainly be wrong. The sound conclusion 
from tbe fact that tbe means of the different runs fail 
to lie reasonably close together is that the data are 
statistically inconsistent or insignificant. Permit me 
to refrain from defining the coefficient of variability 
--^e have already too many definitions, 

I know only one thing about feeding experiments 
— namely, that I eat what I like when 1 please and 
that my weight has remained between 157 and 167 
pounds since before I left Yale in 1907, That is 
scanty foundation for participation in this sympo* 
sium. I do not wish to give the impression that the 
data submitted to me for criticism are valueless ; for 
all I know they may show just what it was hoped 
they would show; perhaps the experiments only 
meant this for a preliminary study wherewith to get 
his bearings — such studies are often necessaiy. As 
statistical material the individual runs, of which there 
are seventeen, show by their mutual comparison (as 
illustrated above) that for some reason they are in* 
adequate statistically. Is it that 7 or 8 or even 12 
pigs are too small a sample f If the animals in tbe 
time required to develop scurvy were as homogeneous 
as galvanometer defieetions under good oonditions 
these numbers would show no such inadequacy. As 
probable errors, according to the mle, vary inversely 
with the square root of tbe number of animals, must 
we take 800 pigs in a series, hoping thereby to reduce 
the errors to one tenth of their present vainest “Pigps 
is pigs” would then be our only hope. 

Looking over tbe data as a whole I have ome to 
certain tentative statistical condusiotiB; Out of 144 
pigs 3 starved to death sooner than mSk, and 
dl but 6 others, that died in brief periods, developed 
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mair^ in from 8 to 53 days o^ a diat of milk, 
pTooessed or ra^. I judge that guiuea piga 
tritte xiot made for a milk diet. If cue could fiud 
Moratory animals which would live to a ripe old 
raw milk but go scurvy on treated milk he 
w^ld, 1 should think; have a more desirable stock 
fak this experiment. How about that very popular 
hribtoratoty animal — Brosophilaf Would the white rat 
dM One may bo venturing too far afield in using 
fdxuea pigs. My choice would be Drosophila if ix>&* 
aiUe. And whyl Because the strains are pedigreed; 
they can be made to order, so to speak; the infinite 
variety of nature can be somewhat controlled in them. 
With a controlled pedigreed animal, mated brother to 
sister; and used in the generation only, one might 
hope to approach the narrow and reproducible ex- 
perimental conditions of the physicist and chemist In 
that recent and moat interesting book which you have 
all just read; ^*The Biology of Death,” by Raymond 
Pearl; you can even find a life table for Drosophila 
and thus make something of an allowance for natural 
de||h that might otherwise complicate lethal experi- 
ments on feeding. There is a cumulative value to 
Drosophila. 

However, it may be possible to use guinea pigs 
despite their obvious aversion to milk. But in their 
use We should try to attain as great genetic or consti- 
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'fMs. 2. A correlation diagram showing the tendency 
number of days (required to develop scurvy) to 
with the weight pf the guinea pig at the start of 
experiment The abscissas (140-420) are the initial 
the ordinates (10-50) are the number of days 
hi iChieh scurvy developed on a ntilk diet Kach circle 
ri^wsents these data for a single pig fed on raw milk 
l^'the upper line gives the general trend of these cir- 
i|it M being the mean point. JBaoh oross represents the 
for a single pig fed on both pasteurised milk and 
^ Ibwer fine their trend, being the mean point. 
4^ bet compare the veiilcal distance between the 
siil^ M and If* without making allbwanoe for the hori* 
dil^^daisttmaat between thma. 


tutioual homogenmty as |>ossible. First as to weights. 
The 144 piga under consideration varied in weight 
from 420 to 132 grams. This is all too much varia^ 
tion. It may conceivably not be important what the 
weight is, and yet unless the indifference of weight 
has been clearly demonstrated we should restrict oar- 
selves to piga of approximately the same weight. 
Second; there is the matter of age. 1 Imve no idea 
what the variability of ages was nor whether it has 
been shown that age is a matter of indifference in its 
effect on the time required to develop scurvy. Still, 
it is safe to strive for homogeneity in the material, to 
reduce so far as may be the number of variables. 
Now as to weight I have done one very simple thing. 
I havl taken all the pigs fed on raw milk except the 
Qtie that would not drink it; there were 23 of them. 
I made a chart by plotting '"^days to scurvy” vertically 
and ^weight at the start” horizontally — and lo! a 
strong correlation stared me in the face (Fig. 2). 

It would take too long to define a correlation oo 
efficient. In the “Biology of Death,” pages 188-169, 
Pearl gives the definition in simple language for ths 
intelligent ol iroXXoi who frequent the Lowell Insti- 
tute lectures. Suffice it here to state that the co- 
efficient I found is r = 0.68 rt .0?. This is a high 
correlation and a small error. If I dared imitate 
Pearl on page 169 I should say that, the ratio of the 
probable error 0.07 to the coefficient 0.68 being over 
D, the odds against such a correlation having arisen 
from chance alone are about 350,000,000 to 1; but I 
em too ti)nid to follow him so far. It is enough for 
my purposes to note that the correlation is high and 
well established. I will not weary you with lines of 
regression or lines of closest fit, I have not calculated 
them. The diagram shows at a glance that for pigs 
fed raw milk, judging by this sample of 23, an addi^ 
tion of 100 grams in weight prolongs the time to de- 
velop scurvy by something like 15 days. This shows 
that the pigs should bo uniform in weight or that the 
experimental data should bo corrected for weight. It 
is not inconceivable to me that had I the ages of the 
pigs I should run into another correlation. 

Ail the data for the 31 pigs fed bottle pasteurized 
milk were plotted up in like manner. The spread of 
points was again indicative of a sensible correlation 
coefficient, but I have not computed it nor estimated 
the correction for weight (except os one may do so 
roughly by glancing over the plotted points and 
guessing at a trend line). This should be done for 
each kind of treatment of the milfc. One thing more 
I did, I figured the mean for raw milk and its prob- 
able error from the 23 available pigs and that for 
bottle pasteurized milk from the 31. The results 
tveSfe: 

Raw Mjt 3^30^65:4: 2.4 days. Avg.wt. =299. 
Botd Past, Mq = ^1.4 :fc 1.0 days. Avg. wt. 3 =e 264, 
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Without uny correction for weight, the difference in 
the means, which is loss than 4 

times the probable error of Mr and as snob would be 
just barely significant statistically when one consid- 
ered the heterogeneity of the data and the great 
changes from sample to sample. An allowance for 
the difference of 36 grams in the average weights 
might easily reduce Mr to around 25 or 26 days and 
unless the probable error shrunk to less than 1.2 
would eliminate whatever there was of statistical sig- 
nificance. If the probable error of Mg were used 
the result would be more hopeful, but in strict fair- 
ness we should use the formula for the probable error 
of the difference 9.2 of the two means as a function 
of their indiivdual probable errors j this would S^ivc a 
substantial indication of a significant statistical dif- 
ference between the means provided, only no allow- 
ance for the weight correction be made. 

We may raise the question of the comparison of 
the raw milk on the one hand and of the totality of 
treated milks on the other. I have not had time to 


compute the probable 
means are: 

errors. 

The 

results for the 

Beduced 

Baw 

M = 30.65 days 

Avg. 

Wt. = 299 

Baw 

Bot. Past. 

M = 21.4 

i i 

1 1 

=204 

26 

Boiled 

M — 18.7 

f t 

(t 

'' =238 

22 

Vat Post. 

M = 18.2 

t ( 

i t 

=262 

23 

Autoclaved 

M - 17.4 

tt 

t ( 

=232 

22 

Air Free 

M = 15.5 

( < 

a 

=237 

22 


The last column contains a rough estimate of the 
value of the mean for guinea pigs of the given aver- 
age weights if fed raw milk. It is my judgment, 
though I can give no numerical estimate of the prob- 
ability of that judgment, that the following conclu- 
sions are reasonably safe : 

(1) On treated milk the pigs do develop scurvy 
sooner than on raw milk even when allowance for 
weight is made. 

(2) The difference in the time required is smaller 
than I should have expected. 

(3) There is no indication that the different ways 
of treating the milk produce statistically different 
results. 

(4) An experiment simultaneously performed with 
sets of 25 pigs of like age, weight and sex and as 
hotnogoneoiiH genetically as possible would probably 
give a good deal of significant statistical data. (The 
Bite of the litters from which the pigs were taken 
might have to be kept coastant.) 

In bringing this paper to a close I must plead the 
brevity of my time for preparation as an excuse for 
so inadequate a treatment of the large amount of data 
submitted to me and of similar data found in the 
literature on feeding experiments. Statistical woik 
earefally done takes time — not merely time for ron- 


tine oaleulations but far mpre time for thoughi J 
am glad to know that statistical studies are arresfckig 
the attention of biochemists. The physicists and 
ginoers of the Western Electric Company have foiiud 
that they must resort to such methods when deaUng 
with measurements of such inherently variable pte- 
nomena as the microphonio properties of carbon 
used in telephone transmitters where the utmost care 
does not suffice to control the properties to the extuit 
ordinarily attainable in physics. And as the use 
the statistical method spreads, we must and shall ap- 
preciate the fact that it, like other methods, is not a 
substitute for but a humble aid to the formation of a 
scientific judgment. Only with this philosophy in 
mind may we truly hope, with care, to avoid, in the 
main, l>eing classed in the superlative enteg^ory of 
that oft-cited sequence of liars, damned liars and sta- 
tisticiaus ! 

Edwin Bidwell WitiSON 
Harvard School or Pubijc Health 


THE SELECTION OF SUBJECTS FOR 
RESEARCH 

The question whether students should select ob- 
jects for research entirely of their own choice, or 
from a list of subjects proposed by their clmsen 
fessor, has been raised in many places and by numer- 
ous student generations, but I do not recall seeing 
any discussion of the subject. Wherever any oonsid- 
erable amount of research work is being done, it is 
important that the general policy be thoroughly un- 
derstood in order that the esprit de corps may he 
maintained at the highest possible level. 

Let us admit at tlie outset that almost any subject 
that one can suggest is worthy of investigation and 
that, other things being equal, the more lines that are 
being followed in a given laboratory the better. Di- 
versity of interest has a broadening influence. 

The trouble is that other things are never equal. 
No institution, no matter how large or how licAdy 
endowed, can possibly be equipped to do reaearrii 
work of an intensive character in more than a very 
few fields in which students may profess an intwtet. 
It is not too much to say that any institution which 
attempted to offer research facilities to meet the aap- 
posed needs of every student would descend to sapwr- 
fioiality. It would receive for its pains the contempt 
of its graduates and the neglect of the public. 

On the other hand, no institution is so small or 
poor it can not do something to increase the «ssn 
of human knowledge, provided that it adheres utt- 
swemngly to a sufficiently narrow pro^atn^ 
out perhaps many years in advance of its posiSi^ 
realiibation. Such a ptograni famishes its own 
fieation. Only one criterion must be met. Does ^ 
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{HOlKiAed program deal with ftmdamental problems 
or are the problems of only ephemeral interests If 
tha^results will not be worth publication, ihe work is 
njOt worth attempting. If, on the other hand, the 
work is 80 very important to some particular Indus- 
^ that its, results can not be published, the work 
should be done outside of the university laboratory. 

As a matter of fact, training in research in our col- 
leges and universities is really training in the meth- 
ods of research and practically never in the particn- 
lar research work which the student may care to fol- 
low later. The student takes up a problem suggested 
by his professor and according to the etliics of the 
matter which have gradually evolved, the student does 
not feel at liberty to continue the investigation of the 
same subject without the approval of the professor 
who first suggested the problem. The reason for this 
is obvious. Of the large number of students who have 
toiled so unceasingly in the Harvard laboratory in 
meaeuring the atomic weights with an accuracy here- 
tofore unknown, how many have continued to meas- 
ure atomic weights as part of their lifers workt Bear 
in mind that I am not suggesting that the work going 
on in the Harvard laboratory is unimportant. It is 
most important and it had given that laboratory an 
international reputation, even before its unexpected 
fruition in the discovery of the isotopes, I do not 
even suggest that atomic weight work is not excellent 
training for chemists of the proper caliber. 

!Ehe point which I wish to make is that the particu- 
lar problem is of little moment to the student. He is 
teaming research methods and they are not so very 
different, whether in chemistry, physics, biology or 
h 2 Btor>^ The work is monotonous and often discour- 
aging. There is much chaff for every kernel of 
grain. To the student I would say, **Here is the test 
of tests for your absolute integrity, your tenacity of 
purpose, your ability to stand in the No-Man's l^nd 
of knowledge and profess a love for truth where 
there seems to be no truth. Here is 
Machinery just meant 
To give thy soul its bent, 

Try thee and turn thee forth, sufhciently im- 
pressed. ' ' 

Students are going to the Cavendish Laboratory in 
Cambridge, England, because Rutherford is working 
on radioactivity there; others am going to Cam- 
luidge, Masssudiusets, because Richards and Baxter 
are: measuring atomic weights and volumes. Narrow 
fields for great laboratories, you say? Careful, you 
may not know how vast those little atoms are or bow 
their powers as shown by radioactivity. To- 
^ is narrow only because it il heare and now. Lift 
'fig/QT eyes and to-^y becomes a part of all time as 
hMad as your mind can conceive. The narrow prob- 


Flower in the crannied wall, 

I pluck yon out of the crannies, 

I hold you here, root and all, in iny hand. 

Little flower — but if I could understand 
^ What you are, root and all, and all in all, 

1 should know what God and man is. 

Our tiny problem quickly branches out into more 
fields than any one mind can compass, and there must 
then come the process of delimitation. 

If I may be pardoned a personal reference, I have 
tried to limit my own researches to the field of a cer^ 
tain kind of flow of matter, I say a ^'certain kind,” 
because the subject is so large that I have liad to ex- 
clude the ordinary flow which we liave in rivers and 
pipes, yet the problems lead one through chemistry, 
physics, engineering, mathematics, biology, geology, 
not to mention excursions into the modem and an- 
cient languages and the fascinating subject of philol- 
og 3 ^ How is a student to be expected to have any in- 
terest in, let us say, plasticity, about which one knows 
scarcely anything as yet. But, if “everything flows,” 
as Heraclitus maintained, who can say that it may 
not prove to be worth while to measure the plasticity 
of the rocks and metals as well as of rubber and 
paint? If it should turn out that the new knowledge 
was worth while, there would be a demand for men 
who possessed it, and students would be drawn tow- 
ards this particular branch of knowledge. As a 
corollary, it is supposed that industries will seek else- 
where men with other types of speeialixed knowledge, 
and students desiring those types of knowledge will 
seek them elsewhere. There is thus a very desirable 
specialization going on in the universities of the 
world. 

After all, the important thing is to be engaged on 
some problem. As Carlyle has said: 

Produce! Produce I Were it but the pitifullest infini- 
tesimal fraction of a product, produce it in God^s iiamef 
'Tie the utmost thou hast in thee : out with it, then. 

And whether we ourselves can produce or not, it 
little behooves us to harshly criticize the meager re- 
sults of those who struggle on in the quest. Arthur 
Gordon Webster was a world authority on sound, the 
inspiration of his colleagues in physics for a genera- 
tion, the life of the meetings of the American Physi- 
cal Society, of which he was a founder. He im- 
agined that his colleagues were ho longer giving him 
their praise and encouragement, and he stopped his 
researches forever with a revolver shot. For lack of 
encouragement, others have stopped their researches 
at all periods of life or before really beginning them 
— ^not so dramatically as poor Webster, but quite as 
dtectively. America needs to turn out n far greater 
volume of scientific research, and the only thing that 
is lacking is adequate popular support. In the seleo- 
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tion of subjects for reseaxoh we miiy safely follow the 
sueeessful European practice, since only in this way 
may the morale be maintained. 

EnoEK's C. Bikgham 

Lafayette College « 


SCIENTIFIC EVENTS 
THE BRITISH JOURNAL OF EXPERI- 
MENTAL BIOLOGY 

Hituekto there lias existed in Great Britain no 
journal which served specifically for the publication of 
researches in experimental biology lying outside the 
confines of genetics on the one hand, and traditional 
human physiology on the other. American workers 
who have created a powerful impetus to experimental 
inquiry in biological science will, it is hoped, welcome 
the announcement that a British Journal of Experi- 
mental Biology will appear in September, 1923, 
issued by Messrs. Oliver and Boyd, from tbe Animal 
Breeding Research Department at Edinburgh. While 
a primary object of the journal will be to promote 
in Great Britain the extension of inquiry along ex- 
perimental lines, it is the earnest hope of the editorial 
board that American and continental scientists will 
give their support not only by subscribing but also 
by offering contributions for publication. All com- 
munications should be addressed to the Managing 
Editor, the Animal Breeding Research Department, 
the University, Edinburgh, Scotland. 

F. A, E. Crew, 

W. J. Dakik, 

J. Hbslop Harrison, 
Lancelot T. Hooben, 
Julian S, Huxley, 

J. Johnston, 

F. H. A, Marshall, 

Gut C. Robson, 

A. M. Cabb Saunders, 

J. MacLean Thompson. 

FELLOWSHIPS IN MEDICINE* 

“The Rockefeller Foundation, New York, has en- 
trusted the Medical Researcli Council with a fund to 
be used in providing fellowships in medicine in tlie 
United States. Fellowships will be awarded by the 
council, in accordance with the desire of the founda- 
tion, to graduates who have had some training in re- 
search work in the primary sciences of medicine or in 
clinical medicine or surgery and are likely to profit 
by a period of , work at a university or other chosen 
center in tlie United States before taking up positions 
for higher teaching or research in the United 
dom. A fellowship will be of the value of not less 
than £316 a year for a single fellow, or £470 for a 

1 From the BritM Medical Journal 


married fellow, payable mimthly in advaaoe. TnmAr 
ing expenees and some other aUowanoes will be 
in addition. A fellowship will be tenable for one y«aiv 
which will as a rule begin in September. Apptiea- 
tions for fellowships tenable for the academic yfata 
1923-24 should be made not later than July 201di navit. 
Full particulars and forms of application are 'idh 
tainable from the Secretary, Medical Research Coun* 
cil, 15, York Buildings, Adelphi, London, W.C.2., If 
is understood that similar medical fellowships 
vided by the Rockefeller Foundation will be awarded 
by the National Research Connoil at Washington to 
American graduates desiring to work for a time 
selected centers of research work in this coaiiti;y. 
Both announcements are of great interest. It is of 
course a commonplace to say that science is inte|:na^ 
tional and knows no boundaries; but the practical ap- 
plication of the principle frequently encounters 
fleultios, to the detriment of progress. Some of these 
difficulties are removed when scientific workers Igoow 
those of other countries and their methods of work. 
The United States now possesses many first-rate lab^ 
oratories and research institutes, and it will be a great 
advantage to the British fellows to work in them.” 

THE INFLUENCE OF MODERN BCIENCE OH 
HISTORY AND CIVILIZATION 

Dr. Edwin E. Slobson, director of “Science Ser^ 
vice,” Washington, D. C., delivered a series of five 
lectures before teachers attending the summer sasrioa 
in the University of Pittsburgh. Schedule of 4beae 
lectures follows: 

July 16, ^^Gasoline'* ; 

July 17, “Refrigeration’^; 

July 18, “Photography”; 

July 19, “Sugar”; 

July 20, “Coal-tar Pioducta.” 

These lectures clearly illustrated the possibility of 
bringing to the layman a realisation of his debt .to 
science. Not only did Dr. Slosson show bow we ww® 
indebted for conveniences, but he intimated how gaso- 
line and other modern fuels had a tendency to spread 
civilization toward the poies, while the application ^ 
the principles of refrigeration made It possible to 
advance into tropical climates. In his talk on coal* 
tar products, he referred to Bayer. 206, which 
many offered for her lost African colonies. He told 
how the discovery of a single chemical product migitt 
render it a medium of exchange in international 
lations. 

In the talk on photography^ appheationa of tbs 
four dimensions and Einstein’s ptrincipk of relativiibr 
in our eVery-day motion picture were cited. ^ 

Br. Slosson is to be eomiueaded for the eompeUimf 
evidence which lie has gathered to show that S<fiehee 
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^-itfiiily a matter of interest in tiie labcmtory and 
^j|p;j|iiwtory| bat that it is of vital importance to men 
iMiwary'dny life. 

ci\ A. SavisauAK 

EXPLORATIONS FOR RUBBER 

Journal of Industrial and Engineering Ckem- 
the following pArticulars in regard to ex- 
now investigating possible sonrees of rubber 

tttpply: 

W* JU Schurzy United States commercial attach^ to 
^raaily is in charge of tlie field expedition that is to 
investigate the Amazon rubber region in behalf of the 
Department of Commerce. He will be assisted in this 
work by 0. D, Hargis^ rubber plantation expeirt^ and 
G. F. Marbut, of the Bureau of Soils, Department of 
Agrioultare, who will make a study of the soils of this 
region in reference to rubber production. This party 
will cooj)erate with four exi>ert8 from the Bureau of 
Plant Industry — Carl D. La Rue, James R. Weir, E. 
L. Prizer and M. K. Jessup — whom the Department 
of Agriculture has sent to Brazil to make a biological 
itpdy of rubber plants in the Amazon Valley. They 
salted from New York direct for Para about the mid- 
dle of July and will probably be gone about eight 
months. 

p. M. Figart, a special agent of the Department of 
Oianinerce who is well known in Far Eastern circles, 
from the United States last month on his way 
to southern India, Ceylon, British Malaya and the 
l^teh East Indies, where he will make a comprehon- 
ilteo study of all phases of the rubber industry. 

Two other parties, one for northern South Amer- 
ica, Central America and Mexico, and one for the 
Philippines, are being planned. 

Several months ago Harry N. Whitford, professor 
of tropical forestry, Yale University, was appointed 
^ the Department of Commerce and placed in charge 

the investigation of sources of crude rubber and 
the x>ossibilitie$ of developing rubber plantations in 
Ibft Philippine Islands and in Latin America. J. J. 
Biandin, fonnerly in charge of rubber plantations of 
the Goodyear Tire and Rubber Company, was desig- 
nated RS lus assistant. 


SCIENTIFIC WORK IN SIBERIA 

.pEorassoR T, D. A* CooKSttEUL, of the University 
of Colorado, te a letter from Vladivostok, Siberia, 
Ws; 


vWe arrived here eafdy on July 8 and had no difficulty 
Whatever with the authoritieO. We had, however, been 
dvthiaed a week in Tsaraga, Japan, beeause the Osaka 
BtuMlow Kai^ would not take us on tkeir ship, fearing 
M Buwlans at this end* Next Tueeday we 


hope to start for the Amagu Eiver (about 400 ndles up 
the coast), to examine the dox>osit that contains fossil 
insects. We go in a small trading steamer. Last night 
we were entertained at dinner by a company of scientific 
people of Vladivostok, end speeches were made by Mr. 
N, Solovieif, director of the museum, and Mr. Davidoff, 
director of the Hydrographical Institute, both express- 
ing the most cordial attitude toward American scientific 
men, and the desire for better understanding and more 
cooperation. We find a very considerable amount of 
important scientific work going on here. Thus the geo- 
graphical committee, under Dr. Kryshtofovioh, has issued 
a series of very interesting contributions to geology and 
paleontology; Dr. Paul do Wittenbourg, with whom we 
have become well acquainted, has publishod extensive 
on local geology; Dr. Arnold Moltrecht, an exceedingly 
keen naturalist of wide experience, has done a great deal 
of work on the Lepidoptera; the Hydrographical Survey 
is actively preparing and publishing review maps of the 
coast, the old maps being in some eases at least 20 miles 
wrong, resulting in shipwrecks. They are also collecting 
quantities of marine animals. Mr. Vladimirsky of the 
observatory is keeping the most accurate records, using 
In some cases new instruments which he has designed or 
invented, and had made in Vladivostok. The Commercial 
School, under Mr. Lutreuko, is a largo and excellently 
equipped institution, with departments of biology, chem- 
istry, physics, etc. Mrs. J. E. Shishkin is a botanist who 
has worked on the flora of the region, and has prepared 
a good herbarium, the condition of the plants being 
exceptionally fine. Altogether, we find much scientific 
activity, in spite of many unfavorable conditions, and 
every promise of important developments in a country 
extraordinarily rich as a field for research. All the men 
desire cooperation with the scientific men of America and 
are extremely anxious to obtain our more recent publica- 
tions, especially those of a general character, monographs, 
and works on the natural history of the Northern Pacific 
countries. We expect to sail from Yokohama for Van- 
couver about September 1, but it all depends on when 
we can get back from the Amagu River, 

APPOINTMENTS IN AGRICULTURE AT THE 
UNIVERSITY OF CALIFORNIA 

Tract 1. Storer, field naturalist of tho California 
Museum of Vertebrate Zoology, University of Cali- 
fornia, has been appointed assistant professor of zool- 
ogy at the Branch of the College of Agriculture at 
Davis. 

William Adams Lippincott, professor of poultry 
husbandry in the Kansas State Agriculture College, 
has been appointed professor of poultry husbandry 
in the university and head of the department of i>oal- 
try huabandry at the Branch of the College of Agri- 
culture at Davis, 

William Heiiry Chandler, professor of pomology 
and vice-director of research of the New York State 
College of Agriculture, Cornell University, has been 
appoint^ professor of pomology in the University of 
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California to have charge of the work in pomology 
at Berkeley. 

With the appointment of Harry S. Smith, chief of 
the Bureau of Pest Control, Sacramento, as associate 
professor of entomology in the University of Cali- 
fornia, the work in the biological control of insect 
pests formerly conducted by the State Department of 
Agriculture has been transferred to the University of 
California. Mr. Smith assumed his duties in connec- 
tion with the university on July 1, and is stationed 
at the Citrus Experiment Station, Riverside. H. M, 
Annitage, entomologist, and A. J. Basinger and 
Harold Compere, assistant entomologists, will be sta- 
tioned at the Whittier Laboratory which is to be re- 
tained for this work. The regulatory and police 
functions of the Bureau of Pest Control will be re- 
tained by the State Department of Agiiculture. The 
university will continue to maintain one or more ex- 
plorers in foreign countries in the search for promis- 
ing beneficial insects. Mr. E. W. Rust, the present 
parasite collector, will be stationed in South Africa 
dunng the coming year. 

SCIENTIFIC NOTES AND NEWS 

Dr. T. G. Bonnet, the distinguished English geolo- 
gist, celebrated his ninetieth birthday on July 27. 

In connection with the recent international confer- 
ence of chemists in Cambridge the doctorate of science 
was conferred upon Dr. Wilder D. Bancroft, profes- 
sor of physical chemistry at Cornell University. 

In addition to the election of Professor Charles F. 
Chandler to honorary membership in the Society of 
Chemical Industry, announced lost week in Scienoib, 
Prince Qinori Conti, president of the Italian Chemi- 
cal Society; M. Paul Kestner, president of the French 
Society of Chemical Industry ; Professor Joji 
Sakurai, Japan, and Sir Dorabji J. Tata, India, have 
been elected honorary members. 

M. Jean Perrin, professor of physical chemistry 
at the Sorbonne, has been elected a member of the 
Paris Academy of Sciences, in place of M. Bonty. 
M. Rene Maire has been elected correspondent in bot- 
any to succeed the late M. Battandier, and Sir Robert 
Hadfield, of Slieffield, correspondent in chemistry 
in the place of M. Puterno, who has become associate 
member. 

, It is announced in Nature that the Royal Danish 
Academy at its last annual meeting elected the fol- 
lowing honorary foreign members; Professor Albert 
V- Le Coq, of Berlin, Professors Charlier, J. Forssman 
and C. M. First, of Lund, Dr. P. A. Bather, of the 
British Museum, and Professor F. 0. Bower, of 
Giaagow, 


Trb stafE of the laboratory of the Henry Fhi|W 
Institute of the University of Pennsylvmiia resfiutl^ 
gave a farewell dinner in honor of Dr. Paul A, Lswii, 
iot thirteen years director of the laboratory. Dr. 
Lewis has accepted a position at the Rockefeller In^ 
etitute, Princeton, N. J. 

The title of emeritus professor has been conferred 
by the University of London on Dr. W. D. HoUihUr^ 
ton, on his retirement from the chair of physiology 
at King’s College, which he has held since 1890. 

Professor Andrew Grat is retiring from the chair 
of natural philosophy of the University of Glasgow 
in which be succeeded Lord Kelvin in 1899. 

Professor Christian Eijkman, of Utrecht, is re^ 
tiring from his chair and the charge of the Hygiene 
Institute, having reached the age limit Hia pioneer 
work on beriberi and other dedcieney diseases was 
done in the Dutch East Indies, but be continued to 
work after returning to the Netherlands in 1896. 

Db. Ernst Beckmann, formerly professor of ap- 
plied chemistry at Leipzig and until recently director 
of the Institute for Chemistry at Dahlem, cele- 
brated his seventieth birthday on July 4. 

The Triennial Congress of the International Sur- 
gical Society, under the presidency of Sir William 
Macewen, was formally opened on July 17 by the 
Prince of Wales at the Royal Society of Medicine, 
London, before a large gathering of delates, repr^ 
senting about sixteen nations. Lord Curzon of Esd- 
leston, secretary for foreign afEairs, and Mr. Nevilte 
Chamberlain, minister of health, welcomed the dele- 
gates on behalf of the government. In his addrM 
of welcome the Prince of Wales said; "I am also glad 
to extend that welcome to your last president, Pro- 
fessor Keen, of Philadelphia, who, in spite of the 
eighty-six years he carries so lightly, and the weight 
of a world-wide reputation, is again amongst US 
ready, as always, to take port in every meeting-^ 
social as well as scientiiio — of this distinfi^ushad 
gathering,” 

A PORTRAIT of President James Rowland Angela of 
Yale University, formerly professor of psychdogy 
and dean of the faculties at the University of Chicago, 
has recently been completed by Ralph Qlarksont of 
Chicago, who has painted portraits of a numbar df 
other members of the faculties, mcluding Professd^ 
Albert A. Michelaon, head of the department of phya^ 
ics; Professor Thomas C. Chamberlin, formerly 
of the department of geology, and Professor RolUa 
B. Salisbury, late dean of the Ogden Graduate Sehoed 
of Science, A portrait of Pjwfessor John Merle Gotti* 
ter, for twenty-seven years head of the departaent of 
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been pabted b^ a vaill-knovm artist from 
will be presented to the university by 
ooUeagmi and former students of Professor Coulter. 

iftM JoaM Blakd S0TTOK has been elected presi- 
and Air Berkeley Moynihan and Mr. H. J. 
mmogw^ been elected vice-presidents of the Royal 
CbBdia dd' ^ of England. 

At meeting of the Manchester Literary 

and Pw^phical Society^ Professor H. B. Dixon was 
aleeted piesadent; the vice-presidents are Mr. T. A. 
Obvardf Professor A. Lapworth, Mr. C. E. Stromeyer 
and P ktii i tsaor F. E. Weiss. 

At the annual general meeting of the Rontgen 
Soo^t^A XiOndon, the following oiEcers were elected: 

Bir Oliver J. Lodge; vioe-preaidenta, Sir 
Eraaet iSi^erford, Dr. A, E. Barclay and Dr. F, W. 
Aston. 

Sia FaAKK Dtson has been appointed to represent 
the International Astronomical Union on the Interna- 
tional/PeMrch Council. Norway, Spain, Switzerland 
and Portugal have now joined the union. 

Ma,E. a. Boulenoer, at present curator of reptiles 
at the illogical Gardens, London, has been ap- 
pG^ted director of the now aquarium. Miss Joan B. 
Pj^tay hits been appointed curator of reptiles. 

Bii Wallace Craig, formerly professor of philoso- 
|ib{y ia University of Maine, has been appointed 
in the department of biophysics of the Can- 

eir Otoniission of Harvard University. 

'> ' 

Mia IvAE N. Hultman has recently been made 
charge of operations at the Kingsport 
|]|i^ ojt the Tennessee Eastman Corporation. At the 
^ |he war Mr. Hultman became associated witli 
ic organic chemistry department of the 
Kodak Company, at Rochester, N. Y. About 
ago he was transferred as chemist at the 
3Pj(jisailc plant of the Eastman Chemical Corporation, 
^sition he has held until the present time. 

have recently joined the research 
staff of the Eastman Kodak Company: 
StMif F. Mehl, who dnislxed his graduate work at 
this year; Paul A. Anderson, who finished 
Ida work at Harvard this year; Dr. Merle 

National Research Council Fellow at Ohio 
IlMe^ring the past year; Arthur B. Corey, instme- 
lj|»^>iA;dhemiatr^ University of Vermont, during the 
years; J. L. Miles, Dartmouth, 1923; E. H. 

George Wi Chapin, Allegheny; 

' ^ d Fbits, Syracuse, 1023, and E. M. Lowry, 
rtbtdsttflM b physics, Syraouse University, during the 


Xhx annual representative meeting of the British 
Medical Association opened at Portsmouth on July 
20 under the chairmanship of Dr. R. Wallace Henry, 
of Leicesteiv clerk of the representative body. Mr. 
J. Basil Hall, M.A., F.R.C.S,E., was elected president 
of the association for 1924-25, and it was decided that 
the annual meetings in 1925 should be held in Bath. 
Sir Daniel Drummond, president of the association in 
1921-22, was chosen a vice-president in recognition of 
his past services, and the following were elected over- 
seas vice-presidents of the association; Mr. George 
Adlington Syiuo (Melbourne), Dr. Robert Henry 
Todd (Sydney), Dr. Harry Edward Gibb (Welling- 
ton, New Zealand), Dr. Wilfred Watkins Pitchford 
(Johannesburg), Dr. Dugald Campbell Watt (Pieter- 
maritzburg). Dr. S. Morton MacKenzio (Dorking), 
chairman of the organization committee, in presenting 
that body^s report, said that the association now hod 
25,454 members. Two thousand new members had 
joined since the beginning of the year. Allowing for 
losses from death and other causes there had been a 
gain of 1,172 in the membership since January last. 
Of their members 607 had belonged to the association 
for more than forty years. 

The 104th annual meeting of the Swiss Society for 
Natural Sciences will be held from August 30 to Sep- 
tember 2 at Zermatt. This will be the fifth occasion 
when the society has met in the Canton of Valais. 
The work of the meeting will be divided into fifteen 
sections as follows: (1) Mathematics, (2) physics, 
(3) geophysics, meteorology and astronomy, (4) 
chemistry, (5) geology, mineralogy and petrography, 
(C) botany, (7) zoology, (8) entomology, (9) paleon- 
tology, (10) anthropology and ethnology, (11) medi- 
cal sciences, (12) history of medicine and the natural 
sciences, (13) veterinary medicine, (14) pharmacy, 
and (15) engineering science. In addition to the 
sectional gatherings, there will be general discussions 
which will be addressed by distinguished men of 
science. Among the topics thus dealt with will be: 
Phylloxera in Valais, by Dr. H. Fa^, director of tlie 
Federal Vjticultural Station, Lausanne; earthquakes 
in Switzerland, by Dr. A. de Quervaiu, of the Uni- 
versity of Zurich; and the geology of tlie neighbor- 
hood of Zermatt, by Professor E. Argand, professor 
of geology, paleontology and petrography in the Uni- 
versity of Neuchfitel. The following officers have been 
appointed for the meeting: Preaidentj Rev. C. M. 
Basse; vice-president, Dr. J. Amann; trea$urer, M. E. 
de Riedmatten, and secretary, M. A. de Worra, of 
Sion, Valais. 

The agricultural and food division of the American 
Chemical Society combines with the fertilizer division 
at the Milwaukee meeting of the society in September 
to hold a symposium on fertilizers, soils and crops. 







jbi ti&e past faw years there has seemed to be a need 
for what may be termed the problem viewpoint of 
rwbearch in soil problems. The different divisions of 
i^otrk are so woven together that it takes a meeting 
bringing together men from the different branches of 
ioietiee, pare and applied^ to adequately discuss the 
problems involved. We are requested to state that 
those who can present papers on subjects that should 
come before this meeting as well as those who have 
subjeots or s]>eakeT8 to suggest should communicate 
with H. A. Noyes, chairman of the agrioultoral and 
food division of the American Chemical Society, in 
care of the Now Rochelle Research Laboratories, New 
Rochelle, New York. 

Thk one hundred and twenty-eighth meeting of the 
American Institute of Mining and Metallurgical Engi- 
neers, it is announced, will be held on August 20 to 
3X in Ontario and Quebec. With tlie cooperation of 
the Minister of Mines of these two provinces and of 
the members of the Canadian and American Institutes 
of Mining and Metallurgical Engineers, the vast min- 
eral wealth of Canada will be placed on exhibition. 
Petroleum and gas will bo among the principal gen- 
eral subjects of the technical sessions, which are to 
be held in Montreal. The geology of Santa Elena oil 
fields, Ecuador, will be discussed by Joseph H. 
Sinclair, of New York, and Professor Charles P. 
Berkey, of Columbia University, Other papers will 
be presented by A. F, Meaton, of New York, and Oli- 
ver U. Bradley, of Muskogee, Okla. 

Eabt- G. Stubdevakt, who has served ns professor 
of physical chemistry at Western University, London, 
Canada, since 1020, resigned this position on June 1 
to accept a position with the Western Electric Co. as 
development engineer. Dr. Sturdevant is working on 
the manufacture of insulated wire. 

JoHK H. Schmidt has resigned his instructorship 
in organic chemistry at the University of Wisconsin 
to accept a ymsition aa research chemist with the Red- 
manol Chennoal Products Co., Chicago, III, 

W. C, Ganolofp, formerly research chemist with the 
National Aniline and Chemical Co., is now chief chem- 
ist with Bextro Products, Inc., Buffalo, N. Y. 

The public health aorvice of Spain has appointed 
the following three physicians to the fellowships of- 
fered by the Rockefeller Foundation for a visit of in- 
spection and study in America: Dra Fernandez 
Beaones, inspector for Salamanca province; Ortiz de 
Landazuri, of the central sanitary brigade, and Fuegd, 
the bacteriologist of the public health headquarters 
at Vigo. 

Bb. C. E. Kekxbth Me£S, director of the research 
laboratory of the Eastman Kodak Company, sailed 


fbr EngiBiid on July 6 for an extended buiii^ 

Dr. Sr E. Sheppard has been made a<^g 
the laboratory. i' : 

Professor Ralph G. Wright, head of the 
ment of chemistry of Rutgers College and the State 
University of New Jersey, has been granted a year's 
leave of absence. Ernest Little, acting |iri>fes$or bf 
chemistry at the university, will be the anting head of 
the chemistry department during Dr. Wrigtit^s ab- 
sence. 

Leave of absence has been granted to Professor 
Cossar Ewart, Regius professor of natural history in 
the University of Edinbuigh, to enable him to accept 
the invitation of the government of Australia to at- 
tend the Pan-Pacific Science Congress in Australis. 
His recent researches into the origin of the merino 
sheep and on the evolution of wool have been of gVekt 
practical value, and he has been specially invited to 
contribute to the proceedings of the congress. 

UNIVERSITY AND EDUCATIONAL 
NOTES 

The student body, alumni and friends have derided 
to establish a research endowment foundation at the 
Detroit College of Medicine and Surgery. It is hoped 
to raise at least $100,000 to make the foundation per- 
manent. It is announced that a scholarship in pathol- 
ogy, valued at about $18,000, hoa been raised dufi^ 
the past year, and that the alumni association k now 
engaged in raising a European scholarship of $20,000, 
which will enable the college to send at least one stu- 
dent to Vienna, Glasgow or Edinburgh each year. 

Following on the death of his widow, the estate 
of the late Professor Campbell Brown has been 
handed over to the University of Idverpool under the 
conditions stated in his will. These provide that : (1<) 
A Campbell Brown chair of industrial chemistry sludl 
be established, the first professor to specialise in oila> 
fats and waxes. In the first instance the salary shkll 
be £1,000 per annum. (2) The income of a «mi of 
£5,000 shall be placed at the disposal of the pro^ 
fessor for the upkeep of his department. P) A 
Campbell Brown fellowship, value £150 per aiunan^ 
and (4) The balance to be used for scholarships. , ^ 

With a view to improving the health conditions Of 
the Japanese people, Baron Mosuda and Baron MitmA 
have each contributed 200,000 yen to the KriO' 
varsity to establish a food research loboratorjr in 
neetion with the university hospital. This food 
oratory will be the first of its kind in 1^^ 

Kenta Ommri, the head of the research 
Z. Kawakami will soon be sent by the Keio 
authorities to America and then to EuatopO for ih$ 
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aiitiilar nndertakibgs in tbm 

^f^OTtovs to aiusociate profesaorships in the fac- 
^ the Univeraity of Chicago are annonnced as 
Georges Van Bieabroeek and Storrs B. Bar- 
rett^ to setrononiy; Edward S* Bobinson and Forrest 
4 . BSngahttiyi in psychology; Arthur J* Dempster, in 
pi^ce; Wurder C. Allee, in zoology; Esmond R. 
Long, in pathology; Emery T. Filbey and Guy T, 
Busw^l, in the College of Edueation. 

Mr- G. C- Steward, fellow of Gonville and Caius 
College, baa been appointed fellow and lecturer in 
mathematics at Emmanuel College, Cambridge. 


DISCUSSION AND CORRESPONDBNCE 
PROPOSALS FOR THE PRESERVATION OP 
THE WISENT 

It seems to be unfortunately only too true, occa- 
aional contrary, reports notwithstanding, that the 
European bison or wisent (Bos bonasus L., Bison 
eUFopaeas Gw.) of which prior to the great war about 
700 lived in the Lithuanian forest of Bjeloviesh, near 
Grodno, hoe been exterminated there. The fate of the 
wisents that lived in northwestern Caucaaia is un- 
known, but in all probability this herd no longer ex- 
ists and of the herd formerly living in the estates of 
Prince Pless, Upper Silesia, only throe remain. Thus, 
when eummed up, no herd exists any longer, only 
Bonm fifty head, which are scattered widely in zoolog- 
ical gardens or preserves. 

Pr, Knrt Priemel, director of the Municipal Zoolog- 
ical Garden in Frankfurt and an expert on the matter, 
that by a systematic cooperation of all i>er- 
Bona intereeted the wisent may be pexmanently saved 
or at least preserved for many a year to come. Dr. 
Priemel proposes that the methods so successfully 
pursued by the American Bison Society be applied 
to preserve the wisent. To do this, however, the co- 
operation of all interests,. German and foreign, is 
indlspensidblo ; only thus can systematic breeding be 
carried ont, the necessary funds raised and general 
intere^ fiar the plan gained. It is proposed, there- 
fore, to found a Society for the Preservation of the 
Wiseni Statistical data have been made up and a 
cord catalogae arranged in which information regard- 
ifig all known living wisents has been c^pilcd. 

fUOit important problem for the new society, 
when formed, will be to endeavor to mcroase the num- 
biar pf axtmmls by i^stematic breeding, an interchange 
of mdmdhkls from various. soureeB being also con- 
bideoE^ A* it is, with one exception, all the available 
•beeh 4«riy» from the Bjeloviesh herd. This excep- 
k f M of ^ Caucasus breeds which has always 


played an important part in reproducing the race 
and will continue to do so, as long as possible. The 
animal was presented to Karl Hagenbeck in 1907 by 
the Czar- 

Should systematic breeding produce satisfactory 
results, and successful experience of many zoological 
gardens tend to encourage this hope, in twelve to 
fifteen years small herds of wisents may be tamed 
loose in extensive preserves. These preserves should 
oifer, as far as possible, variegated topography, 
climate and forest formations. A beginning has been 
made by Count Arnim-Boitzenburg, of Boitzenburg- 
Uckermark, province of Brandenburg, who has intro- 
duced the wisent herd formerly owned by Hagenbeck 
upon his estates. It is to be hoped that the dangers 
of inbreeding may be obviated and a healthy develop- 
ment assured. 

Theodor G. Ahrens, Ph.D. 

Staatdxche Stelle fur Naturdenxmalpfleoe, 
Beruk-8chokbbxko 

THE AMERICAN EDUCATOR AND 
SCIENTIST 

The title-page of the recently issued “The American 
Educator and Scientist, a Vcwationnl Blue Book,” 
bears the slogan : “Bepreaentation a Criterion of Dis- 
tinction.” After glancing through the text one is 
tempted to wonder what is the criterion of represen- 
tation. Among the many who are not “represented” 
are the president of Harvard University and the 
president of the National Academy of Sciences. 

Notliing i$ specified regarding the life work of 
James Furman Kemp ex(5ept that be is manager of 
the New York Botanical Garden. Charles Whitman 
Cross is given ail the credit for authorship of Quan- 
tatative Classification of Ingenious Rocks, although 
in the next entry but one Whitman Cross is described 
as author of Quantitative Classification of Ingenious 
Rocks. 

This work is one of twelve blue books issued annu- 
aliy by the same publishers. The series includes The 
American Elite and Sociologist. The price of each 
V(dume is |10. 

Omissus 

Washinoton, D. C. 


SCIENTIFIC BOOKS 

Qrundzilge der Faldontologie, II Abt., Vertebrata. 
By K. A. VON ZiTTEL. Neuarbeitet von F. Broili 
und Max Schlosser. E. Oldenboujg, Mfinchen u. 
Berlin. 4® Auflage, 1923. 

The new edition of this classic text-book will be a 
gneat boon to all workers and teachers in vertebrate 
paleontology. There are unfortunately no oompre- 



hekUive and up^to-date text^^books in English on this 
subject^ or at least none of this type. Lull’s “Or- 
ganic Evolution” is admirable of its kind; it is didac- 
tic, aiming to set forth and expound principles and 
to illustrate them by selected examples from the fossil 
record. Osborn’s and Scott’s Avell-known books cover 
their selected Helds excellently and authoritatively, 
and various other recent English and American books 
are indispensable. Zittel’s text-book, however, is of 
a diiferont kind. It is rather a dictionary than a text- 
book in the usual sense. It is a systematic account of 
the fossil vertebrata known to science, with a concise 
summary of how much Ls known of each genus, its 
diagnosis, relationships and occurrence of the known 
species. Brief outlines of the essential distinctions of 
the larger groups, with very complete and well- 
selected lists of references for each group, a few final 
pages reviewing the record as a whole and an index 
of names bring the volume up to n little over 700 
pages of large octavo. Save in the matter of taxon- 
omy and with exception of casual comments liere and 
there on phylogenetic relationships, the book avoids 
any statement of theories and principles and confines 
itself entirely to facts of record. It does not explain 
evolution or defend it; it does not discuss the causes 
of extinction or the reasons for the dominance of 
reptiles in the Mesozoic, or any of the thousand and 
one problems that the study of the record suggests to 
an inquiring mind. But it does give the facts, com- 
pletely and accurately and conveniently, and whether 
you desire to identify a specimen or to look up an 
unfamiliar genus, to find out what is known of the 
geologic history of some group or to get an exact 
knowledge of the fossil evidence illustrating some 
principle or bearing on some problem to l)e set foith, 
you refer with confidence to your ZitteL The essen- 
tials of the known record will be there and the bibli- 
ography will enable you to run down details so far as 
available. 

There are several other excellent German text- 
books in this subject, notably these of Abel and 
Strbmer, but none of them quite on the Zittel plan. 
The school of paleontology which Zittel built up at 
Munich was preeminently a school of facte, of exact 
practical knowledge of the science, based on the 
study and comparison of the great collection of fos- 
sils brought together under his direction, and since 
his death in 1904 the same policy has been consis- 
tently and ably pursued under direction of Doctor 
Broili and his colleagues. The results are reflected 
in the magnificent collections of fossil vertebrates and 
invertebrates in the Munich Museum of Paleontology, 
selected and arranged for purposes of study and ro- 
aearch, and in the revised editions of the Grundziige 


iftKiQd m 1911, 1918 and ma. The 
waa translated into English by the late Ite 
Eastman in 1902; no translation of the .|)0yisnd 
tions has been published, ohiefiy because hi* 
diffictilt for American specialists to acc^ Idm 
nomie arrangements unchanged or to 
modifications to be adopted. 

The present edition has been brought ^ ho ^dete 
the inclusion of nearly all the new dis<$ireriei 
to 1922; a few omissions here and the^i 
unimportant. Various changes have been made in the 
arrangement and in the descriptive text Ihe lALI 
and ItHB editions; the chapter on dinosaur hik Moil 
extended and partly rewritten to confosym io teOSKife 
researches and discoveries; and many additions and 
minor changes appear throughout the volum* 
lean researches and discoveries are well 
as Indeed they are in most of the Germs||^ 
on fossil vertebrates. Many new illustrations have 
been added ; as in preceding editions, the iUnstratioos 
are always of specimens, few diagrams and no rosto- 
rations. The only exception is a restoration of the 
head of Camarasauruit (after Osborn) pl&(M boaido 
the skull and jaws on which it was based. A Oortain 
system is noticeable, especially with the fosdi mam* 
male, in the attempt to represent the skull; IhO denti- 
tion and the feet of the better known typea, toore 
rarely the complete or reconstructed skelfiitoii, thae 
bringing out the salient distinctive characters of oieh 
group. 

While the treatment is, on the whole, Mth eom- 
plete and up to date, there are naturally vakMmk 
minor errors and omissions and a few pokifts op^ tb 
more serious criticism. The retention of MsorajaiAiw 
among the lizards, although admittedly 'm a pityvi- 
sional way, appears hardly defensible in View ef 
researches of Williston, Case, Sollas and Others, 'okd 
its attribution to a family “Paterosauridso,^ whkh la 
not a proper family name, as it is not based upon any 
described genua, is contrary to the rules Of ikomen* 
dkture. The association of Diatrymt^ end 
f^rhaohoA is hardly tenable in spite of their 
able convergence, but perhaps it was not intended tb 
be other than provisional. The primary diviticto M 
the Mammalia into Eplacentalia (Monotrnikik^ 
Marsupials) and Plaeentalia, would hardfy he 
proved by any anatomist. Slavtomtryx is not a 
RypertraguUd, in spite of the fact that llh leM 
metooorpals are complete, but it true PecOMn^ V(#li 
the characteristic cannon-bone and other dHtbietiiid 
features of the higher ruminants. The omhiidoti df 
the Paleanodonta, primitive Edentates of tins 
Ainerican Eocene (Paleanodon and 
is probably owing to Doctor Schloaser’g dbabti 



ml AiSaUies ( which the reviewer doea not 
idMtre) . Bat they should Imve been placed somewhere, 
£ar they are important types, both kaown from skolls 
aad deeletans, and upon no theory of their affinities 
is Uieiv evidence negligible. No reference is made to 
the gigantic and peealiar rhinoceroses first discovered 
by Oooper in Baluchistan, reported by Borissiak from 
Tuideestan, and quite recently found in Mongolia by 
Andrews and Granger. There are unfortunately a 
good many misprints, and the quality of the paper is 
not up to the old pre-war standards. 

But with allowance for all defects, which, after all, 
are very few or of quite minor importance in com- 
parison to the enormoas mass of facia stored within 
its covers, the authors deserve the cordial thanks and 
appreciation of all who ore interested in fossil ver- 
tebrates, in their completion of a revision that in- 
volves an immense amount of labor and erudition and 
a comprehension of the essential facts of the discov- 
eries they have summarized tlrnt is far from common, 
to judge from the misstatements and misunderstand- 
ings of the average critical review’. 

W. D. Maotkew 

Amkbioan Muskum of Natural History 


QUOTATIONS 

THE ANNUAL EXPOSITION OF CHEMICAL 
INDUSTRIES 

The Ninth Annual Exposition of Chemical Indus- 
tries is to be held in New York City, Grand Central 
Palace, September 17 to 22, 1923, The exposition has 
always been a place where those with inquiring minds 
could learn much in a short time regarding chemical 
equipment and the chemical industry. In late years 
the junior chemical engineers at Yale have assembled 
under Professor Read to devote the mornings to seri- 
ous study and the afternoons and evenings to gaining 
a more Intimate acquaintance with chemical equip- 
ment on display. The Advisory Committee of the Ex- 
position recommended that a special feature be made 
of these facilities this year, and an annoTineemcnt has 
been issued offering students of ohemifirtry and chem- 
ical engineering a course on the fundamentals of 
chehUcal engineering and industrial chemical prac- 
tice, Lectures will be given by men prominent in the 
various specialties, and a committee of educators has 
undertaken to make the course as attractive and pro- 
fitable as possible. Three principal topics are to be 
the centers about which the work will be done. These 
aiat 

1— Plant Bquipmeat in the Ohemical Engineering 
Industries. 

(a) I>isintegmtiou— Crushing and Grinding. 

{b) Meehanioat SeparatiOU^-Gradiug. 
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(e) Separation of Solids from Liquids — Thick- 
ening, Filtration, Centrifugal Separation. 

(d) Separation with Phase Change — Evapora- 

tion, Distillation, Drying- 

(e) Handling of Materials. 

2 — Materials of Construction — What materials to ueo, 

when, where and why. 

3 — Chemicals in Oommeroe — The distribution of 

chemicals. 

It is expected that no charge will be made to stu- 
dents, The Exposition management asks instructors 
to advise how many of their students will care to avail 
themselves of this opportunity, and further under- 
takes to assist students in securing living accommoda- 
tions while in New York. The seriousness of the work 
is indicated by the announcement that a report or ex- 
amination on some phases of the course may be re- 
quired by the committee. 

We urge chemists and chemical engineers, whether 
students in institutions of learning or otherwise, to 
take advantage of this unusual opportunity. The men 
most familiar with the equipment and unit processes 
will be present. Exceptional facilities for examining 
devices of different designs and makes will be offered. 
It will be possible to meet those interested in the same 
field of work and discuss problems with them. Here 
is an opportunity to gain in one short w'eek informa- 
tion of value, comparable perhaps to the concentra- 
tion of data commonly found only in hand-books. Do 
not miss it ! — The Journal of Industrial and Engi" 
netting Chemistry. 


SPECIAL ARTICLES 

THE PRODUCTION OF BROWN-SEQUARD'S 
EPILEPSY" IN NORMAL NON- 
OPERATED GUINEA PIGS 

Bbowk-S^quard was the first to report that opera- 
tive insults to the nervous system, such as lateral 
hemisectiou of the cord, section of the dorsal columns, 
section of one or both sciatic nerves, produced after a 
certain lapse of time a variety of interesting motor 
disturbances in the guinea pig. Those disturbances 
were characterized by attacks of complex, coordi- 
nated, tonic and clonic contractions of the muscles of 
the head, nock, trunk and legs. The motor discharges 
ooourrod spontaneously or as the result of pressure 
stimulation of a certain receptive field of tho skin 
which Brown-S^quord called “epileptogenic zone.” 
This area comprehended roughly tho side of the face 
below the eye and extended backwards, including the 
scapular region. The zone was unilateral after uni- 
lateral lesions and was always located on the operated 
side when the cord was involved ; after damage to the 
brain, however, the “epileptogenic zone” shifted to 
the opposite side. In addition to the manifestations 
mentioned Brown-B^quard also described a transient 
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*%lepfeajospa8m/ '‘bronchorrhoea’* and tha expul- 
sion of feces, urine and semen during the attack. 
Brown-S^quard never observed the eymptoma in nor- 
md guinea pigs, but Graham Brown^ in his excellent 
analysis of these motor phenomena mentions briefly 
some suggestive motor reactions observable in the 
normal guinea pig; these appear to have been slight 
and inconstant, however. 

The chief symptoms of the complex known as 
*^Brown-S6quard’a epilepsy” may be obtained in the 
normal, non-operated guinea pig provided certain 
conditions are fulfilled: (1) The animal must be ac- 
customed to his surroundings, including the experi- 
menter; (2) abrupt movements, unaccustomed noises 
and apparently also odors, sudden vibrations must bo 
avoided ; otherwise the typical reactions following tac- 
tile or pressure stimuli of the skin are largely or en- 
tirely inhibited. The length of time necessary to ful- 
fill conditions varies considerably in different animals, 
especially when only touch stimuli are employed. 

The touch stimuli were applied by moans of long 
bristles mounted on handles; the pressure stimuli by 
means of long, slender, wooden rods one eighth to 
three sixteentlis inch in diameter ; the stimuli were 
both of short and long duration and were applied 
frequently. 

The sites where symptoms are most easily elicitable 
are: (1) A small area just posterior to the angle of 
the jaw and below the ear; and (2) an area just an- 
terior to the jHjlvis and above the femur when the 
animal is in a squatting position. Pressure stimuli 
are most effective, e8]pecially in the beginning. Either 
side of the body may be stimulated effectively. 

Some of the reactions obtained after pressure stim- 
uli in the Inmbo-pelvic area are as follows: a lateral 
arching of the body, the nose of the animal approach- 
ing the site stimulated, with rotation of the head so 
that the plane of the lower jaw is turned towards the 
body. Associated with this arching, the hind leg of 
the side stimulated is usually flexed suddenly and 
strongly at hip and knee, the foot is dorsally flexed 
at the ankle while the toes may be extended and 
spread far apart, or the toes may be close together 
and slightly flexed. At the game time the hind leg of 
the opposite side is usually strongly and forcibly ex- 
tended, raising the posterior half of the body, or it 
may be strongly abducted. The hind leg of the side 
stimulated may execute a series of scratching move- 
ments, the toes moving towards the jaw of the same 
side; at times the toes actually scratch the jaw and 
then the toes are usually spread apart. At other 
times the toes merely approach the jaw and then in 
genera] are not spread; when this occurs the dorsal 

I T. Graham Brown, Quart, Joum, Exp, 
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lift of the femur is apparently espeofadly 
and tiste movement now reaembles the thigh 
reflex of the frog. The scratch reaction may vootaififc 
of from one to eight and perhaps more, 6XoMdn|^ 
rapid flexions and extensions of the 
foot. In animals which have been tested for loWtiNi 
this pressure stimulus causes the lateral ourreoftniit 
the body and nock, but often both hind legs 
lently extended at the same time, so that the animhl is 
hurled into the air; the animal, however, idways 
righted itself in midair and was never observed to 
fall on its side or to roll over. 

Pressure stimuli just posterior to the angle of the 
jaw usually cause, in addition to escape movements,.^ 
general shaking of the body similar to that exeented 
by a wet dog, with more or less erection of the hoir^ 
wiping of the head and face with the front leg of the 
side stimulated, the head being rotated towards tibe 
non-stimulated side, or a more or less marked semtek 
reaction of the hind leg of the same side may occuiv 
Often the front leg of the side stimulated may exe-^ 
cute a series of rapid back and forth shahjng 
movements. 

Touch stimuli may give the same motor reactkms, 
but in addition they permit the observation of 
responses which are partially masked when pressure 
stimuli are applied; some of these are chewing 
tions, slow, audible, grinding movements of the teeth, 
dorsal or ventral nodding movements of the head, 
sneeaing associated with unilateral or bilateral wiping 
of the nose, short convulsive contractions of the mus- 
cles of the trunk, neck and legs which raise the truidf: 
slightly from the floor, the head being flexed yuontra)^; 
Associated with the latter movements one may obaam 
at times a spasmodic retraction of the angles of the 
mouth accompanied by a wide separation of the jaws 
and strong closure of the eyelids. 

Increased defecation, urination may be readily ob- 
served in these animals after repeated pressure OTi 
touch stimulation. In two instances several drops of 
a milky fluid suddenly issued from tho nares (4. 
naris!) and fell upon the reflecting mirror of the ob-. 
servation cage where the animal was being tested^ 
The ejaculation of semen was never seen by me. 

From this brief description it will be perceiued 
that the so-called ^‘ineomplete attack’* of Brownie, 
Sdquard may readily be obtained under proi>er con- 
ditions in normal guinea pigs. The absence of the 
^'complete attack” is probably attributable to the 
normal muscular balance of these animals. 

The material upon which this study is based con- 
sists of about 00 animals, chiefly males; all of them 
were under close daily observation for nmntiHi, 

John Aukr 

I0T. Lome UNirnsrir 
School or Mxmcij^e 
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SCIENCE NEWS 


ARTIFICIAL FAT FOR DIABETES 

AVtVno<J Service 

The iuventiou of a new form of artificial fat that can 
be digested by diabetic patients was announced on August 
3 by l>r. Max Kahn at a meeting of the medical staff of 
the Beth Israel Hospital, New' York. 

At that hospital feeding with the now fat has given 
relief in thiity cases of acidosis due to diabetes. One 
man was carried into the hospital for the purpose of hav- 
ing his leg amputated since it was attacked with gan- 
grene. But after the artificial fat liad been added to his 
diet the acidosis was stopi>ed, the sores healed up atid 
four weeks later the man walked out of the hospital on 
kis own two legs. 

Dr. Kahn, who has charge of biological chemistry in 
the (>)Uege of Physicians and Surgeons of Columbia 
tTniversity and of diseast^s of metabolism at the Beth 
Israel Hospital, has boon working for a year and a half 
to make a fat that would not break down into acid prod- 
ucts as d() natural fats in oases of diabetes. From 
recent research os in the chemistry of nutrition he came 
to the conclusion that a fat with an odd number of car* 
bon at(»ms would serve the purpose. But such a fat could 
nt)t be found in nature so it had to be made to order. 

The investigations to simplify the method of manufac- 
ture and the carrying through of the design of the plant 
apparatus and installation of equipment have been con- 
ducted by I^rofessor Ralph H. McKee, professor of chemi- 
cal engineering, Columbia University, in his private lab- 
oratory, and required the services of two assistants for 
six months. It was through this investigation that the 
process has l>oon simplified so that instead of material 
costing $300 or even $100 a pound, it can now bo made 
in a factory and sold for $8 a pound, and probably this 
cost will decrease still more once production is well under 
way. A pound will last a patient from a week to three 

A manufacturing plant has been built in Long Island 
City, and last w'oek 200 pounds of the new product was 
turned out. It has been named ‘Mntarvin/' meaning 
* intermediate fat, liecause the molecule coutains 17 
carbon atoms and is therefore intermediate in composi- 
tion between the ordinary fats carrying If) and 18 carbon 
atoms. 

Intarvin is a white crumby substance, tasting some- 
thing like tallow, but is not ho soft. It is either eaten 
straight or mixed with a little tasteless mineral oil or 
made up into a mayonnaise or simken uyf witli buttermilk 
or baked in gluten bread. The diabetic patients find the 
new fat quite eatable and it satisfies the craving for fat 
common in the disease. 

It is a curious coincidence tliat within the year 1923 
two romedies, insulin and intarvin, have l-won invented 
for diabetes, which, though one of tlie most common and 
aerioue of disCHSCs, haa hitherto baflled medical akilL 
Insulin, which was ducuverod by Dr. F. Q. Banting, of 


Toronto Uaiversity, is an extract of auimal pancreas 
which when injected into the veins restores temporarily 
the power to assimilate sugar. Intarvin is a synthetic 
fat which is aaslmilable by diabetics in whom natural 
fats produce an excess of acid. Neither iusulin nor 
intarvin is rt^garded at present as a permanent cure for 
diabetes, but >>otli restore temporarily the digestive pow- 
ers, the former for sugarn, the latter f(»r fats, but each 
increases somewhat the ability to handle the other type 
of food. 

GLUCOKININ AS A SUBSTITUTE FOR 
INSULIN 

Scivnee Service 

Di.sooveuy of ^ ^glucokinin, * ’ <lenvecl from plants and 
appearing to have the properties of insulin, is described , 
by J. J. Willaman, awsociate professor of biotdiomistry in 
the University of MinneHota, in a statement made public 
by the Aincrican Chemical Society. 

Recent discoveries in this field establish one more pro- 
found relationship Ix^tween i^lants and animals, says^ 
Professor Willaman, who reports successful use of ' 
glucokinin on diabetic dogs and rabbits. Clinical tests 
as yet have not b<*en made on human l>eings. 

Things are changing fast in the dial)etic world, con- v 
tinues Professor Willaman. It was just a year ago that' 
a group of scientists at the University of Toronto an-: 
nouDced that they had prepared an extract of pancreas ^ 
which, when injected into dogs, would cause a lowering, j 
of the sugar content of the blood. > 

Since then the extract has l>eou used successfully 
the case of human diabetes at several clinics, and has 
been manufactured commercially. Now the announce-^ 
ment is made that the active principle has been demon! 
strated in plant tissue, including lettuce, bean leaves and 
the onion. 

l>r. .T. B. OolHp, formerly one of the Toronto Univer- 
sity group w'ho first made insulin, and now at the Uni^^i 
varsity of AU.^erta, conceived the idea that, since injectioa; 
of ** insulin^' enables the animal to burn sugar and storoi' 
up glyeogtm, those plants and lower animals which cou:?; 
tain glycogen might also contain this active principle. 

Glycogen is animal starch, and is abmidont iu* 
clams, oysters, yeast and muBhrooms. He tried clam 
tissue, and had no trouble whatever in preparing 
extract which helped rabbits and dogs to burn sugar. 
Yenmt, however, !> roved a stumbling block. He tried ov6f 
twenty different methods Iwfore he found one that would 
produce an active extract. After that he could preparij^ 
very active %iaterials at will. 

Next he trioti green leaves of lettuce and wheat, a)W| 
then the bulb of an onion. la all caves be demonstrated 
the presence of a substance which apparently had all the 
properties of insulin.'^ He. doesu^t give it tiie latter 
name, however, but prefers to^cjtll it * ' gli^kinin. ' ' 
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SPENCER FULLERTON BAIRD— A PIO- 
NEER DISSEMINATOR OF SCIENCE 
NEWS 

The nineteenth century stands out prominently in 
the history of the world as tlie one in which the great- 
est development of science occurred. In the United 
States a series of great dominant figures has always 
conspicuously exerted a potent influence for the bene- 
fit of humanity on the progress of science. 

Even when the century was at its very beginning 
the splendid figure of the many-sided Franklin w'as 
already almost at its zenith. Ho knew this and he 
knew that; he talked with this friend and discussed 
with that friend, and from the gathering of his friends 
grew the American Philosophical Society, and Phila- 
delphia became the scientific center of the new world* 

The scientific mantle of Franklin passed to Robert 
Hare, a man of wonderful attainments, conspicuously 
in chemistrj^ and to him came Benjamin Silliman, 
who, having absorbed all that he could acquire in 
Philadelphia, supplemented it with study abroad and 
then settled in New Haven as professor at Yale 
College. 

Dana and Hubbard, his sons-in-law, Loomis, Olm- 
sted, Shepard and others were his followers and the 
American Journal of Science came into existence os 
the great event in American science of the second 
epoch of the century. 

Like B meteor in his brilliancy, Samuel Latham 
Mitchill flashed on the scene in New York, and for a 
time Columbia College with its splendid and distin- 
guished teachers of science was foremost. Bruce, 
Hosack and Renwick are familiar names of that 
period. 

When the century reached its high tide, Louis 
Agassiz with his wonderful personality settled in 
Cambridge, and Harvard became the Mecca to where, 
besides his own son Alexander, Hyatt, Lyman, Morse, 
Putnam, Scudder, Sbaler and Yerrill came and stud- 
ied and then spread their knowledge abroad, illumi- 
nating wisdom with marvelous skill and adding much 
to what was known in natural history. The founding 
of the Museum of Comparative Zoology with its many 
fortunate students is a noteworthy event of this time. 

Almost simultaneously with the progress made iu 
natural sdence in Cambridge was that made in Wash- 
ington under Baird, who, as assbtant secretary of the 
ebrutiutonian Institutibn, was slowly developing the 
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Kiit^aal Mnsaomi in v^hich are deposited ^'all objects 
of uattiral history, plants and geological and miner- 
alogioal specimens belonging to the United States*” 
Baird was quick to appreciate the wonderful oppor- 
tunities that were his, for he had the foresightedness 
to realise that great agencies as those of tlie Geologi- 
cal Survey and the Bureaus devoted to American 
ethnology, entomology and fisheries were also g^eat 
collecting agencies. From them would come the ob- 
jects that he needed for the National Museum, and so 
much of his time was devoted to building up these 
many scientific offices of the government and in train- 
ing men for tlieir management 

Baird, like Franklin, was a many-sided man, and 
there have never been wanting those who would tell 
of the mighty things he did in developing American 
science; but my task is simply to describe him as the 
founder of our Amoi'ic^n News Science Service. 
“Baird,” writes Billings, “for the most part taught 
only by the pen and by example.” Newberry adds 
that he had correspondents everywhere who were 
working along his lines in the interest of science. 

While others required rest from their arduous 
labors or sought recreation in amusements or society, 
Baird found it in intellectual pursuits. The enormous 
volume of publications that came to the Smithsonian 
Institution during his long connection with it passed 
xmder his inspection, and from this source he gleaned 
the Bolentiflo news of the world. 

Miss Lucy Baird, in her charming “Notes” on her 
distinguished father’s career, which are incorporated 
in William H, Dali’s excellent biography of Spencer 
Fullerton Baird, tells of the origin of his work for 
periodicals, which is so interesting that I give it in 
full. She says : 

In 1869, being in the neighborhood of Philadelphia, 
he went down to Long Branch on a visit to his sisters, 
who had a cottage there. On the train he found Mr. 
George W. Childs, who was also on his way to Long 
Branch, After some little conversation, Mr, Childs asked 
him to contribute a scientific column, or, to speak more 
exactly, about half a column, each week to the Philadel- 
phia Ledger, giving itome of scientific interest. My 
father, who was njodost as to his literary abilities, as In 
everything else, felt so sure of his inability to write 
popular paragraphs agreeably tlvat he was inclined at 
first to decline this offer, although, to a man of limited 
means, the remuneration proposed by Mr. Childs was a 
temptation. Mr. Childs, however, begged him to consider 
the matter and those of his scientific friends, to whom 
ha confided the matter, urged him so strongly that he 
decided to attempt it. 

This seems to have been the beginning of his con- 
tributions to current publications, and it soon led to 
other similar work in which he was moat aucceaeful. 

I shall not attempt in this place to present any reo- 
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(Hrd of Bidtd’s oUier Uteraty productions or express 
my opinion in regard to his ability as a writer or as 
m e^tor. That port of the task has already been 
most admirably done by Q. Brown Goode in Bulletin 
20 of the United States National Mtiseum, whihh 
forms one of the series of bibliographies of American 
naturalists and bears the specific title of “Published 
writings of Spencer Fullerton Baird, 1843-1882.” 

From that authoritative source, 1 find that as early 
as 1871 Baird began to contribute to Harper^s 
Weekly and to Harper^a New Monthly Magcmne 
regularly items on science, concerning which Goode 
wrote : 

Many of these are original contributions to knowledge 
never elsewhere published. Others are critical reviews 
or notes upon the current literature of science. Others 
are abstracts of papers, with the addition of explanatory 
or illastratlve remarks. Others still are abstracts of 
papers, for the most part in the words of the authors 
of the papers or of some other reviewer. 

Miss Baird also writes in her “Notes” : 

In addition to the work mentioned above (i.e,, in con^ 
nection with publication of the Harpers) he finally en- 
tered into a similar arrangement with the New York 
I’ribwne, to which he furnished a scitmtific column. 

These various abstracts were subsequently col- 
lected, more or less revised and then issued annually 
in book form ns “An Annual Record of Science and 
Industry.”^ 

The first of these was published in 1872 and bears 
on the title page the statement that it was prepared 
“with the assistance of eminent men of Science.” In 
this volume are no less than 92 items for which Goode 
gives credit to Baird as being essentially from his 
pern 

For six years these volumes continued without 
change and as showing Baird’s remarkable industry, 
when it is remembered that bis duties elsewhere wore 
also very arduous, attention is called to the fact that 
the volume for 1872, according to Goode, contained 
193 items written by him, that for 1873, 187 items, 
that for 1874, 132 items, that for 1875, 106 items and 
that for 1876, 70 items. 

The heavy demand on the time of Baird, due to the 
declining strength of Henry, followed by his death, 
and Baird’s succession to the secretaryship of the 
Smitlisonian made it more and more impossible to 
devote as much of his own time as formerly to the 
preparation of this press information. Accordingly, 

il am not unmindful of the fact that from 1849 to 
1866 David A. Wells edited an ^'Aimnal of Scientific 
Discovery,” but I liave never understood th^ this was 
more than a year hook, for which special articles wete 
prepared at the end of each y^r sunuuarieing the dev^- 
opment of the topics treated during the given period. 





there a change in the methode need in the vol< 
mnes of the “Record of Science and Industry'^ for the 
years 1877 and 1878, which in Baird’s own words was 
as follows : 

A modidcation of the original plan of the ** Annual 
Record” was commenced in the volume for 1877. Previ- 
ous to tliat It consisted of two parts — drat, a general 
summary of progress in the various branches of science; 
and, secondly, a series of abstracts of special papers, 
credited to the work in which they were published. These 
abstracts, although prepared by several specialists, were 
without indication of their authorship. The experience 
of several years showed that, in attempting to give ab- 
stracts of anything like the most important announce- 
ments of the year, more space was recjuired than could 
be spared for the purpose; and it was therefore deter- 
mined to enlarge the scope of the drst division, and make 
it include a great amount of detail, each summary to be 
prepared by some eminent specialist, and to be headed 
by his name. 

This plan was continued with the volume for 1878, 
the preface of which is dated March 1, 1879, but with 
this volume the series came to an end. These most 
admirable summaries were continued in the annual 
reports of the Smithsonian Institution and formed 
the most important feature of each of these valuable 
reports until the death of Baird. 

Gbode’s work as a rule was superior and he seldom 
omitted an essential item in anything that he wrote, 
but I am sure that were he living, he would gladly 
permit me to add the word “editor” to the following 
description that he wrote of Baird: 

He was one of those rare men, perhaps more fre- 
quently met with in the new world than elsewhere, who 
give the impression of being able to succeed in whatever 
they undertake. Although he chose to be a naturalist, 
and of necessity became an administrator, no one who 
knew him could doubt that he would have been equally 
eminent as a lawyer, physician, mechanic, historian, 
business man, soldier or statesman [and editor]. 

When the publication of the “Annual Record of 
Science and Industry” ceased with the volume of 1878, 
it seemed as if the sun had set, but not altogether, for 
here and there were bright spots in the sky. The 
Scientific Americanf founded in 1849, was devoted to 
the exposition of popular science. In 1876 it added 
its Supplement to give to the world a record of the 
progress in applied knowledge as manifested by the 
Centennial ExMbition held in that year in Philadel- 
phia, It still lives in a more dignified dress as a well- 
edited and useful monthly. 

Just above tiie horizon was the Popular Science 
Monthly, then edited by the gifted fcdward L. 
Totunans and devoted to a higher grade of popular 
‘ science than any of its .predecessors. Later came 
Sci^cst, which has become probably the most impor- 
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taut scientific journal ever published in the United 
States. All these have paved the way for a Science 
Netoe Service, which, ably controlled by E. E, Slosaon, 
again gives to the public statements of the progress 
and development of science that are as true, honest 
and reliable as those put forth by Spencer F. Baird. 

Marcus Bsxjamik 


SOME PHYSICAL ASPECTS OF A RE- 
CENT ANALYSIS OF THE EARTH’S. 
MAGNETIC FIELD" 

The difficulties to be met in the formation of any 
adequate theory of the origin of the earth’s magne- 
tism are in part mathematical, in part geometrieal, 
because of the sphericity of the earth-magnet, but 
they arise chiefly from the physical conditions in-^ 
volved. No matter what theory is proposed some- 
where a hypothesis must be introduced implying new 
properties of matter or physical conditions below and 
above the earth’s surface, regarding which we have 
at present either no knowledge whatsoever or but the 
faintest glimpse. The same remarks apply to that 
Other gpreat problem of cosmical physics — the origin 
of the earth’s electricity. It has accordingly been sug- 
gested that terrestrial magnetism and atmospheric 
electricity may reveal to us hitherto unknown proper- 
ties of matter; for the properties which the rotating 
earth and the rotating sun may possess, because of 
their masses, sizes and angular velocities, may fail of 
detection with the experimental conditions possible in 
the laboratory. 

The most complete and exhaustive analysis hereto- 
fore made of the earth’s magnetic fleld, as based on 
the accumulated magnetic data of the Carnegie Insti- 
tution of Washington and cooperating organizations, 
has just reached the preliminary stages of completion. 
We have now facts of sufficient reliability so that in 
a number of cases it is possible to say definitely that 
a theory' advanced is not correct or at least not com- 
plete. 

One of the definite disclosures of interest is that 
about 94 per cent, of the earth’s magnetic field arises 
from systems of magnetic and electric forces inside 
the earth ; about 3 per cent, except for possible rela- 
tivity effects, is apparently to be referred to an elec- 
tric system in our atmosphere, and the balance, about 
3 per cent., to a system equivalent in its effects to 
electric currents passing perpendicularly through the 
earth’s jmrface. Furthermore, we now know that the 
direction of the axis of the magnetic field of the earth, 
of the atmosphere and of the sun is related in the 
same way^ for all three bodies, to the direction of 

^Pmeuted at the meeting of the American Thilo- 
•ophioal Society, Philadelphia, April 21, 1923. 
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of the bo4yr that the magnetie axis for 
^«acih of the three bodies is inclined to the axis of rota- 
tion, namely, at present, 13.5° for the earth, about 
14^ for the atmosphere, and about 6*^ for the sun. 
The strength of the magnetic fields of these three 
bodies may be expressed approximately by the prod- 
uct of a physical factor, f, into the angular rotation, 
m, the square of the radius, r, and the density, D, of 
the body. If the same formula could be applied to 
the other planets, Jupiter, for example, would be 
onveloped by a magnetic field about as strong as that 
around the sun. 

The physical factor, f, may imply new physical 
properties or changes in the usual laws of electro- 
dynamics, wliiob may possibly be found to hold 
throughout our universe. But we find that the earth’s 
intensity of magnetization has been diminishing dur- 
ing the past 80 years at the average rata per annum 
of 1/1,500 part; how much longer this startling rate 
of diminution will continue we, of course, can not say 
at present. The more interesting question is, What 
changes inside or outside the earth can produce such 
remarkable changes f Certainly tlio period of rota- 
tion, dimensions and density of the earth have not 
changed sufficiently during the past 80 years to ac- 
count for the magnetic change. Shall we say our uni- 
versal physical factor, /, has changed sufficiently in 
80 years to be responsible for the corresponding mag- 
netic change T If so, what does that nieanf Are the 
new physical properties, or the changes in well-known 
phyweal laws, implied in /, subject to rather rapid 
changes, and if so, whyt 

Let us suppose, for example, that in the factor f we 
have embodied some physical relation upon which 
both the earth’s magnetism and its gravitational force 
depend. Then, on the basis of the average annual 
loss in the earth’s magnetism, during the past 80 
years, 1/1,500 part, we can immediately say that mag- 
netism and gravity ore not related to each other as 
the first i>ower of the factor. For otherwise a change 
of 1/1,600 part in the earth’s magnetism would imply 
a corresponding change of 1/1,600 part in gravity, a 
change too large to have esca]>6d detection. On the 
other hand, magnetism and gravity may be so re- 
lated that a magnetic change of 1/1,500 part would 
only imply a change of the square of 1/1,600 part, or 
about one half of a millionth part in gravity, and 
this is a quantity which may readily escape detection 
with our present gravity appliances unless observa- 
tions with requisite accuracy are made continuously 
for a number of yeai« at certain standard stations, 
so as to obtain the accumulative efitect. 

The examples cited may suffice to show what im- 
portance investigations relating to the earth’s mag- 
netism and electricity may assume in our studies of 
the properties of matter. 
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A ttmory winch is at pn^t receMng careful 
amination starts with the. possibility that there may 
be motion of electricity, for example, relative to the 
mass or volume elements. The rate of motion may 
differ by a very small fraction from that of the 
angular rotation of the earth and the paths of the 
comparatively slowly moving electric particles may 
be subject to a defiecting effect during the earth’s 
rotation, just os are winds blowing over its surface. 
The net result of the earth’s defieoting effect on these 
^•currents” may be such as to cause, on the average, a 
slow westerly movement of this system of currents, 
which in turn gives rise to an induced or demagnetiz- 
ing field, superposed on the primary field. If such 
currents are the cause of the earth’s internal magnetic 
field, then their distribution at any given time ap- 
pears to be largely dependent upon the distribution 
of land and water, doubtless chiefly because of the 
difference in electric conductivity of the two bodies. 
While the results of such a theory would in general 
agree with the observed facts, it will have to be sub- 
jected to further careful investigation before any 
definite statement may safely be made. 

As a resultant effect of all systems causing the 
secular variation of the earth’s magnetism, the north 
end of the magnetic axis of the internal system of the 
earth’s magnetic field, during the past 80 years, has 
been moving slowly towards the west, and apparently 
at the same time slowly towards the equator. The in- 
dications are that if the magnetic axis completely re- 
volves around the axis of rotation, the period would 
not be a few hundred years, but many thousand years. 
The secular variation thus results from changes, with 
lapse of time, both in the direction of magnetization 
and in the intensity of magnetization. 

A suggestive effect, dependent apparently upon the 
distribution of land and water, has been disclosed, 
namely, that the average equivalent intensity of mag- 
netization, for corresponding parallels north and 
south, is generally larger for the land-predominating 
parallel than for the ocean-predominating parallel. 

For the earth’s internal uniform magnetic field, the 
following data apply for 1922 ; The magnetic moment, 
M, is 8.54 X 10** C. G. S. ;* the components of Ilf, 
respectively parallel and perpendicular to the earth’s 
axis of rotation, are =7.88 X 10*" C. G. 8., and 
==1.00X10“ C. G. S.; M, =41,93 Wm 
the earth’s magnetism uniformly distributed through- 
out the earth, as it probably is not, the average in- 
tensity of magnetization would be 0.074 C. G. S. The 
magnetic axis intersects the North Hemisphere in 

s The value of the magnetic moment frequently found 
in text-books, as dependent on Gauss’s anal^s for 1830, 
is 8,55 X 10* 0. G. S. The average annual rate of loss 
between 1830 and 1828 is about 1/1,500 part, thus eot- 
responding with the annual average rate as givMi above. 
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btita^e T?'’ sis'" tidrtl^ aad losigitudii 3$*^ 09^ west of 
OreenwklL 

For fuller details the interested reader may be re- 
ifei^ed to the issues of T$rrsstrial Magnetism and 
Atmospheric Electricity for March- June and Sep- 
tember, 1923. 

Louis A. Baueb 

Pkpabt&csnt or TfizmKSTJtiAL Mao^^stism, 

Carnboik Institution or Washington 


ALICE C. FLETCHER 

In the year 1881 there appeared on the Omaha 
reservation, in Nebraska, a white woman. She visited 
the Indiana in their homes and began to make friends 
with them. At first they were not disposed to talk, 
but after a time it occurred to one to ask : ‘'Why are 
you heref” She replied : "I came to learn, if you will 
let me, something about your tribal organization, 
social customs, tribal rites, traditions and songs. 
Also to see if I can help you in any way.” 

At the suggestion of help the faces of the Indians 
brightened with hope. The Indian continued: “You 
have come at a time when we are in distress. We 
have learned that the land paper’ given us by the 
Great Father does not make us secure in our homes; 
that we could be ousted and driven to the Indian Ter- 
ritory as the Poncas were. We want a 'strong paper.* 
We are told that we can get one through an act of 
Congress. Can you help ust” 

The little woman replied: “Bring me your 'land 
paper’ and come prepared to tell me about your home 
and the size of the land you have in cultivation. Come 
soon.” The news spread and the Indians came. Each 
one uttered the oft repeated cry: “I want a 'strong 
paper’ which will make my home secure, so I can work 
without fear of being ousted.” For days the little 
friend worked hard writing each man’s story of his 
struggle to live by cultivating the soil. This part of 
the work beii^ done, she then took up the hardest task, 
that of framing a petition to be signed by the Indians 
and sent to Congress, which was something new in 
her experience. 

Here was a woman with a courageous heart, full of 
true sympathy for humankind, sympathy which found 
expression, not in well phrased words, but in. well 
planned action. This breve, unselfish woman was 
Alice C, Fletcher, whom the Omahaa learned to love. 

The petition was signed and on December 31, 1881, 
sent to Senator Morgan of Alabama. On Januaiy 12, 
1882, be wrote that on the 11th he presented the peti- 
tion and it was recorded. Later a bill was introduced 
in the Senate for allotting lands to the Omahas and 
lor the issuance of trust patents to them. Miss 


Fletcher came to Washington to h^p push the bill 
through. It passed both houses, was approved August 
7, 1882, and became law. 

In April, 1883, Miss Fletcher was appointed special 
agent to carry out the provisions of the law. When 
she was about to begin her work the older members 
pf the tribe came together for consultation as to how 
they could best express their gratitude for what she 
had done for the tribe. They decided to perform for 
her the ancient calumet ceremony, although it was not 
customary to give it informally. A notice was given 
to the people to come, and on the day appointed many 
came and assembled in an earth lodge. The calomets 
were set up in their sacred place, and when Miss 
Fletcher entered as the honored guest the house be- 
came silent. Three men arose and took up the sym- 
bolic pipes (tlie calumets) and the lynx skin on which 
they rested; then, standing side by aide, they sang 
softly the opening song. At the close the three men 
turned, and facing the people, who sat in a wide 
circle, sang a joyful song as they moved around the 
circle, waving the sacred pipes over their heads. Song 
after song they sang for their friend, of the joy and 
happiness that would follow when men learned to live 
together in peace. When the evening was over they 
told Miss Fletcher that she was free to study this or 
any other of their tribal rites. 

Miss Fletcher carried on her ethnological researches 
among the Omaha, Pawnee, Winnebago, Sioux, Kez 
Ferine and other tribes. She published many papers 
descriptive of the life and ceremonials of the tribes 
she studied. The most important of these papers are : 
“The Omaha Tribe,” which was published in the 
Twenty-seventh Annual Report of the Bureau of 
American Ethnology; “The Hako: A Pawnee Cere- 
mony,” which accompanies the Twenty-second Annual 
Report of the Bureau; and “Indian Story and Song 
from North America,” published by Small Maynard 
& Company, in 1900. Many of the ceremonial songs 
collected by Miss Fletcher have been used as themea 
by American composers, notably by Cadraan, Farwell 
and others. She held the Thaw Fellowship, Peabody 
Museum, Harvard University, from 1891 to the time 
of her death, but had been an assistant in the same 
institution at a still earlier period. She was vice- 
president of Section H, A, A. A. S., in 1896 ; presi- 
dent of the Anthropological Society of Washington 
in 1903; and president of the American Folk-Lore 
Society in 1905. 

This great friend of the Indians was born in Cuba 
on the 16th day of March, 1838; on the evening of 
April 6, 1923, slie passed away in her home, in Wa^- 
ington, D. C. 

Francis LaFubsohh 
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SCIENTIFIC EVENTS 

RAMSAY MEMORIAL FELLOWSHIPS 

The Ramsay Memorial Fellowship Trustees an- 
nounce the following elections to fellowships and re- 
newals of fellowships for the session 1923-24: 

A British fellowship of £300 to Mr, Samuel Coffey, 
liondon, Pli.I)., Leiden, to carry out research at 
University College, London. 

A British fellowship of £300 to Mr. Alan Francis 
Titley, B.Sc., Bristol, I).Phil., Oxford. 

A British fellowship of £300 renewed to Dr. B* W. 
Luut, B.Sc., M.Sc., Ph.D., Liverpool, at present working 
at University College, London. 

A Glasgow fellowship of £300 to Mr. Thomas 8. 
Stevens, B.Sc., to carry out research work at the Univer- 
' sity of Glasgow. 

A Glasgow fellowship of £300 renewed to Mr. J. A. 
Mair, to enable liim to continue work at the University 
of Glasgow. 

A Norwegian fellowship of 5,400 kroner, to Mr. Gun* 
nar Weidsmann, to work at Cambridge under Professor 
Oowland Hopkins. 

A French fellowship of the value of £100, plus 14,000f., 
to Dr. H. Weiss, of La Sorbonno, w'ho will work under 
Professor Sir William Bragg at the Boyal Institution 
(Davy Faraday Liaboratory). 

A Netherlands fellowship of £300 to Mr. J. Kalff, 
doctor andus in chemistry of Amsterdam. 

A Danish fellowship of £300 to Mr. Kristian Hjandahl, 
who will continue work at the University of Liverpool. 

Appointments to the Canadian, Greek, Italian and 
Swedish fellowships will be announced shortly. 

Since the institution of the Ramsay Memorial Fel- 
lowship Trust in 1919, fellowships have been held by 
twenty-one fellows, not including the new fellowships 
announced above. Apart from the British fellow- 
ships, the Canadian fellowships and the special Glas- 
gow fellowships, the Ramsay fellowships have been 
held by American, Danish, Dutch, Greek, Italian, 
Japanese, Norwegian, Swedish and Swiss fellows. 

Information has recently been obtained as to some 
of the posts held by former RomSay fellows since 
their occupation of Ramsay fellowships. One British 
fellow, Dr. A. E. Mitchell, has been appointed as- 
sistant lecturer in chemistry at University College, 
London. The Greek fellow, Dr. B. C. Papaconstan- 
tinou, worked under the Greek Minister of War in 
Asia Minor testing the explosives for the Greek 
Army, and is now lecturer in physical chemistry at 
the University of Athens. The Swedish fellow, Dr. 
Lennart Smith, has been appointed professor of chem- 
istry at Lund. The Swiss fellow, Dr. Charles Nae- 
geli, is assistant lecturer in the chemical laboratory 
in the University of Zurich. 

Another. Swiss fellow, M. Etienne Roux, has been 
granted the degree of doctor of philosophy of the 
University of Oxford and has been appointed re- 


search chemist in the French flim ^^Hati^res Coloita- 
tes et Prodnits Chimiquee de St. Denis’^ in Paris, 
The Italian fellow, Dr. Remo de Fasi, has been ap- 
pointed professor of general and applied chemistry 
in the R. Scuola Superipre di Arehitetture di Roma, 
lecturer in general chemistry in the University of 
Rome, and assistant in applied chemistry in the R, 
Scuola di Applicazione per gli Ingegueri di Roma. 

THE INTERNATIONAL PHYSIOLOGICAL 
CONGRESS^ 

The International Physiological Congress, compris- 
ing over four hundred eminent physiologists from 
all parts of the world, began its sittings in Edin- 
burgh on July 24. Captain Walter E. Elliot, under- 
secretary for health for Scotland, on behaLf of the 
government, welcomed the members of the qongress. 
It was with some trepidation in these days, he said, 
that governments approached scientific men, becanse 
the happy contempt with which the politician used to 
regard the scientist had been rudely shaken by the 
events of the past seven years, and none of them were 
likely to forget the days of the war, when whole na- 
tions were, practically speaking, subjects of gigantic 
physiological experiments and where the success or 
failure of some enormous combination might be based 
on the obscure calculations of some scientist in a lab- 
oratory, of whose name rulers of states till then had 
scarcely been conscious. 

Principal Sir Alfred Ewing extended a most hearty 
and sympathetic welcome on behalf of Edinburgh 
University, They had had a chair of physiology since 
1685 directly, and indirectly the university had made 
considerable contributions to physiological knowledge, 
and they did not need to be told of the great work 
which Sir Edward Schafer, their president, had car- 
ried on, and was carrying on, within the walls of the 
university. His investigations regarding endocrine 
glands had opened up now vistas in medicine, and 
perhaps still unexplored vistas in controlled natural 
health and processes of growth. 

Professor Sir Edward Sharpey Schafer, in his 
presidential address, said he desired to associate the 
name of Lister with that gathering, because Lister was 
for several years professor of surgery at Edinburgh, 
but chiefly on account of the fact that the researches 
which preceded hia great discovery were researches in 
pure physiology, and were inspired by that great 
teacher, William Sharpey, who migrated in 1830 from 
Edi^^burgh to London, and to whom he himself and 
many other British physiologists owed, directly or in- 
directly, their introduction to their science. 

A lecture on insulin was delivered by Professor 
J. J. R. Macleod, of the Univ^sity of Toronto, who 

1 Prom the London Times. 
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tukii that he end hie colleagues eousidered it a very 
great honor that an account of their researches on in> 
sulin should be given so prominent a place on the pro- 
gram. There was no other problem in the whole vast 
Md of medical science that had attracted such diverse 
groups of workers as that of the relationship between 
the pancreas and distarbances in carbohydrate me- 
tabolism. Professor Mocleod skct<thed the history of 
the discovery of insolm by Banting and Best, who 
worked in his laboratories. Insulin appeared to act 
not in the blood but in the tissue cells themselves. It 
caused the tissue cells to take up more glucose (blood 
sugar). ^^Insulin sets up some process by which, as it 
were, a vacuum for sugar becomes established in these 
cells, so that sugar is removed from the blood.’’ 

The various theories which have been advanced to 
explain this removal were discussed, and then Pro- 
fessoT* Macleod pointed out that insulin, or at least 
substances resembling it in certain particulars, had 
been obtained from clams and other sbellhsh and, in 
the case of yeast, from the vegetable kingdom, 

SYMPOSIUM ON INDUSTRIAL, AGRICUL- 
TURAL AND FOOD CHEMISTRY 

''Bread” will be the subject for the symposium 
which will occupy the first half-day of the Industrial 
Division’s session at the Milwaukee meeting of the 
American Chemical Society during the week of Sep- 
tember 10. Under this heading will be presented 
papers dealing with the following: 

1. Flour — ^Its manufacture. 

2. Flour — Its physico-chemical characteristics. 

3. Broad materials — ^How they are purchased, how 

formulas are set and carried out in production. 

4. Control processes — How the baker regulates tem- 

perature, fiour storage, fermentation rooms, 
mixer, oven, proof box, cooling rooms; humidity, 
in fermentation rooms, proof box and oven, syu- 
tUealzed operations, etc. 

6. Bread — Its rOle in nutrition. A discussion of the 
new developments which our growing knowledge 
of vitamins and nutrition is stimulating. 

6. Possibly some discussion of world wheat produc- 
tion, having in mind the probability that within 
a few decades our increasing population and 
dirainishltig wheat acreage will present a most 
vital problem. 

Some of the speakers before this symposium will 
be; Professor Bailey, University of Minnesota; Pro- 
fessor B. A. Gortner, State Experiment Station of 
Minnesota; Dr. H. E. Barnard, director, American 
Institute of Baking; Dr. G. C. Thomas, Atlas Bread 
Factory, Milwaukee; Professor Worth Hale, Harvard 
Medical College. Dr. H, E. Barnard, director of the 
American institute of Baking, will preside. 

' The afternoon of the first day^s session will be de- 
voted to a joint meeting with the Chemical Edueatioii 


Section under the leadership of Dr. Edgar F. Smith, 
on “Chemical Education.” 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

The annual meeting of the association was held at 
Bordeaux from July 30 to August 4 under the presi- 
dency of M. Desgry, a member of the Academy of 
Medicine. A list of the sections with their presidents 
follows: Mathematics, astronomy, geodesy and me- 
chanics, Lieutenant Colonel Perrier; Navigation, 
aeronautics, civil and military engineering, M. Charles 
Camicbel; Physios, M. Maurice de Broglie; Chem- 
istry, M. Georges Denig^; Meteorology and ph 3 ^ies 
of the globe, M. Luc Picart; Geology and mineral- 
ogy, M. Joseph Blayao; Botany, M. Lucien Beille; 
Zoology, anatomy and physiology, M. Louis Boutan; 
Anthropology, Dr. Henri Martin; Medical sciences, 
M. Jules Sabraz^; Medical radiology, Dr. Louis 
Janlin; Odontology, M. Louis Quintin; The pharma- 
oentical sciences, M. Albert Astruc; Experimental 
psychology, Dr, Angelo Hesnard; Agriculture, M. 
Ulysse Gayon; Geography, M. E, Camena d’Almeida; 
Political economy and statistics, M. G. Pirou; Educa- 
tion, M. Julien Ray; Hygiene and public health, M. 
B. Auch6; Sub-section for archeology, M. J, A. Bru- 
tauks; for linguistics and quantitative philology, M. 
J. Depoin. 


THE LOS ANGELES MEETING 

Arrangements for the seventy-seventh meeting of 
the American Association for tlie Advancement of 
Science to be held in Los Angeles from September 17 
to 20 are appropriately in charge of the Pacific 
Division of the association which will then be holding 
its seventh annual meeting. The Pacific Division cov- 
ers a wide range of territory, including over one 
thousand members. Its meetings have been held suc- 
cessively at San Diego, Stanford University, Pasa- 
dena, Seattle, Berkeley, Salt Lake City, and this year 
at Los Angelos. The Southwestern Division, embrac- 
ing a membersliip in Arizona, New Mexico, western 
Texas and Chihuahua, Mexico, will this year unite 
with the Pacific Division and the summer session of 
the association os a whole, holding its fourth annual 
meeting in IjOS Angeles. 

The Southwestern Division w’ill be represented on 
the program of the general sessions by the address 
of its president, Dr. V. M. Sliphor, of Lowell Ob- 
servatory, who will speak on “The Planeta” on Mon- 
day evening, September 17, sharing the platform with 
Dr. E. P. Lewis, president of the Pacific Division. 

Secretary E. A. Beals, of the American Meteoro- 
logical Society, reports great interest among meteor- 
otogista and foresters in the Los Angelos meeting, with 
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iri&ny important papers already acbeduled. It is 
likely that their presentation will require several ses- 
sions* 4 whole day session is planned for a sympo- 
siura to discuss the relationship between weather and 
forest fires* 

The meeting of the American Association of Petro- 
letun Geologists which is arranged for September 20 
to 22 will be representative of the oil interests of the 
United States and Mexico and will be a significant 
event in the development of this important industry 
and of thi^ branch of geology* The association has 
a large membership, including many prominent geolo- 
gists. Their program will be of gi^at general inter- 
est. The holding of these sessions following the 
period allotted for the general convention will afford 
an opportunity for attendatice of which many will 
take advantage. 

Secretary C. 0. Esterly, of the Western Society of 
Naturalists, anticipates an attendance of at least 200 
members. One session on Tuesday afternoon, Sep- 
tember 18, will be devoted to a joint symposium with 
the Ecological Society of America on “Evolutionary 
and Ecological Aspects of Distribution of Plants and 
Animals in Califoniia.” Papers will be presented on 
plant life of the desert by Dr. Fortest Shreve; on 
different aspects of evolution among desert animals, 
by Dr> Joseph Grinnell and by Dr. Francis B, 
Sumner, and on floral elements of California, by Dr. 
LeRoy Abrams, 

One of the significant features of the Los Angeles 
program will be a joint symposium arranged for 
Wednesday afternoon, September 19, in which the 
Physiological Section of the Botanical Society of 
America, The American Phytopathological Society of 
Aiherica, the American Association of Economic 
Entomologists and the Ecological Society of America 
will participate, the subject being “Ecological Fac- 
tors in the Distribution and Severity of Blant Diseases 
and Insect Pests,” 

W. W. Sarokant, 
Secretary of t^e Pacific Division 

SCIENTIFIC NOTES AND NEWS 

Kaphakl PuMPELtx, the distinguished geologist 
and explorer, died at his home in Newport, on Au- 
gust 10, at the age of eighty-six years. 

Db. T. Wingate Todd, professor of anatomy in the 
school of medicine of Western Reserve Universitj^ 
Cleveland, has been elected foreign corresponding 
member of the Royal Academy of Brussels, Belgium. 
Dr. Todd's election was unanimous, a result which has 
not occurred in years. 

OsoBGE W. Carver, Tuskegee Institute, has been 
awarded the 3pingarn medal for 1022, given annually 


for the most: notable achievement by an American eftii- 
Eeb df African descent* Mir. Carver is known for his 
work in applied cliemistry in agricultural products, 
particularly those of the peanut and sweet potato. 

The Duke or Connaught, president of the Royal 
Society of Arts, at a meeting of the society in July 
presented the Albert Medals of the society, awarded 
to Sir David Bruce and Sir Ronald Ross “in recogni- 
tion of the eminent services they have rendered to the 
economic development of the world by ibieir achieve- 
ments in biological research and the study of tropical 
diseases.” 

Dr. PiNKRUA, professor of chemistry, University of 
Madrid, will be guest of honor at a banquet given in 
connection with the unveiling of his bust in his lecture 
hall by former students on his reaching the age limit. 

At the Portsmouth meeting held during the third 
week of July, Dr. C. P, ChUde was elected president 
of the British Medical Association* 

Dr. a. Russell has been elected president and Sir 
James Devonshire vice-president of the British Insti- 
tution of Electrical Engineers. 

Surgeon Rear-Aduiral Joseph Chambers has 
been appointed director-general of the Medical De- 
partment of the British Navy, in succession to Sur- 
geon Vice-Admiral Sir Robert Hill, to date from 
October 1, 1923. 

8. T. Dana, forest commissioner of Maine, has been 
appointed director of the northeastern forest experi- 
ment station of the Forest Service, which was pro- 
vided for by the last Congress, according to on an- 
nouncement by the United States Department of 
Agriculture. It will cover in its activities the noarth- 
eastem forest region, including the New England 
States end New York, with headquarters at Amherst, 
Mass. 

Dr. Frank M. Phillips, who has been with the 
U. S. Public Health Service for the past four years, 
has accepted the position of chief of the Division of 
Statistics, effective August 1. Ho has been retained 
as consultant in research in the Public Health Service 
and in the Bureau of Mines. He is also professor in 
statistics at George Washington University. 

Db. Nathaniel Allison, dean of the Medical 
$chool of Washington University, St. Louis, has been 
appointed chief of the Orthopedic Department of the 
Massachusetts General Hospital. 

Drv Lkland E. Coper has been appointed director 
of the division of industrial hygiene of the New York 
State Department of Labor. Dr. Gofer has bwn an 
officer in the U. S. Public Health Service for more 
than thirty years. 



M. BoaxJBg lnur beea nominated by the Paris 
Acadmy of Scienom for director of riie observatory 
at Marseilles* 

]hsoFBSflOR LoBAJEtSCH bas beoi appointed director 
of the Robert Koch Foundation for Combating Tuber- 
oolosis in plaice of the late Professor Orth. 

Maukios L. Huooims^ who has held a National Re- 
search fellowship in chemistry during the past year at 
Harvard University, has been reappointed for the 
coming year, which he will spend at the California 
Institute of Technology at Pasadena, carrying on re- 
searches in the field of crystal analysis by means of 
X-rays. 

Da. F. L. Raksome, who bas been a member of the 
U. S. Geological Survey since 1,897, leaves Washing- 
ton on September 6 to take up his new work as pro- 
fessor of economic geology and head of the dopari- 
ment of geology at the University of Arizona, at 
Tucson, Arizona. Dr. Ransoms has accepted the 
appointment for the coming academic year, but has 
not resigned from the Geological Survey and is under 
no engagement to remain permanently at Tneson. 

Victor Ynove, who has been engaged in cryogenic 
research at Harvard University during the past year, 
has accepted a position as director of research for the 
Manhattan Electrical Supply Co., New York City. 

A, T. McPherson, Ph.D. (Chicago, *23), has 
accepted a position os associate chemist in the Bureau 
of Standards, where he is engaged in tlie investigation 
of rubber and gutta percha as insulating materials. 

Lowell H. Milligan, Ph.D. (Cornell ^23), has 
taken a position as research chemist with the Norton 
Co., at Worcester, Mass. 

Dr. J. Walter Fewkes, chief of the bureau of 
American ethnology of the Smithsonian Institution, 
has returned to Washington from an investigation of 
pottery found in the Mimbres Valley in New Mexico. 

Charles W. Coulter, assistant professor of sociol- 
ogy in Western Reserve University, has returned to 
the United States after an absence of over a year in 
China, where he taught at Nanking University, in 
Nanking; at Nankoi University in Tientsin and in 
Peking University, 

pROiTESsoB Burton Camp, of the department of 
mathematics of Wedoyan University, has been 
granted leave of absence for the college year, 1923- 
1924, Professor Camp ift planning to work at the 
library of the University of Paris and later to work 
on the mathematical theory of statistics with Pro- 
faisebf Karl Pearson at the Biometric Laboratory of 
tteiyersity CcUe^, London. 
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Da. Wilhelm Ssoeeblom, seeretaiy of the com* 
mission to revise the definitions of the requirement in 
chemistry of the College Entrance Examination 
Board, writes that the commission desires to have the 
benefit of all opinion adverse or otherwise on the 
present syllabus. All teachers who wish to criticize 
either the chemistry syllabus itself or the examina- 
tions set in accordance therewith or who may have 
constructive comments looking towards improvements 
in the requirement are requested to send such inform 
motion to the chairman of the revision Coimniasion, 
Prof. Percy T. Walden, Department of Chemistry, 
Yale University, New Haven, Connecticut, 

The following awards were made at the meeting of 
the trustees of the Elizabeth Thompson Science Fund 
on May 28 : Dr. E. B. Krumbhaar, Philadelphia Gen- 
eral Hospital, Philadelphia, Pennsylvania, for the 
study of immunity to cancer, $1^0, Professor H, A. 
Iianrens, Yale University Scliool of Medicine, New 
Haven, Conn., toward the purchase of a monochro- 
matio illuminator for the visible and ultra violet, 
$300. Dr. W. W, Swingle, Osborn Zoological Lab- 
oratory, Yale University, New Haven, Conn., to aid, 
in the completion of experiments on endocrine glands, 
$150. The Elizabeth Thompson Science Fund is ad- 
ministered by G. H. Parker, president \ E, B, Wilson, 
secretary \ Charles S. Rackemann, treasurer , and G. 
P. Baxter and W. B, Cannon, members of the board 
of trustees. The trustees meet three times a year 
toward the end of February, of May and of Novem- 
ber. Applications should be in the hands of the sec- 
retary well in advance of the date of the meeting. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

By the will of Nettie Fowler MoCormick, widow of 
Cyrus H. McCormick, inventor of the reaper, Wash- 
ington and Tusculum College at Tusculum, Tennessee, 
received $190,000. 

Boston University has received a bequest of $100,- 
000 from the late Austin B. Fletcher, of New York, 
a member of the board of trustees. 

Db, Charles A. Kraus, professor of chemistry in 
charge of graduate work and director of the research 
laboratories of chemistry at Clark University, Wor- 
cester, will join the faculty of Brown University in 
September, 1924. 

Dr, Willum H. Goodrich, Augusta, has been 
elected dean of the University of Georgia School of 
Medicine to succeed the late Dr. William H. Doughty. 

Alton Lincoln Smith, professor of drawing and 
machine design at the Worcester Polytechnic Insti- 
tute, has been elected to the newly established posi- 
tion of assistant to Dr. Ira N. Hollis, president of the 
fcotitute. Professor Smith, who is one of the oldest 
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mcimbers of the faculty, will preside at faculty meet- 
ings in the absence of the president and otherwise 
perform his duties, 

Harry S. Smith, formerly chief of the Bureau of 
Pest Control of the State Department of Agriculture 
of California, has been appointed associate professor 
of entomology in the University of California, to be 
stationed at Hiverside. 

The French Academy of Sciences has nominated 
M. Henri Pi^*ron to the chair on the physiology of the 
senses at the College de France. 


DISCUSSION AND CORRESPONDENCE 
HORSE FLESH IN ENGLAND IN THE 
ELEVENTH CENTURY 

A NOTE on the use of horse flesh in Europe, in 
SCTKNCTE (N. S. 44 [1916], No. 1140, pp. 638^639), 
pointed out that, though eaten very generally in 
earlier times, it went out of use as food as the result 
of an edict of Pope Gregory III, dating from the 
eighth century. This prohibition, it would seem, was 
more effective in Continental Europe than in England. 
At any rate, a book by W. Boyd Dawkins, ‘‘Cave 
Hunting : Researches on the Evidence of Caves 
Respecting the Earlier Inhabitants of Europe” (Lon- 
don: Macmillan Co., 1874), gives interesting informa- 
tion about the animals, including the horse, used for 
food in Roman Britain, and about the abandonment 
of hor.se flesh as food because it was again forbidden 
by the Church, but under different circumstances. 

The bones of the Celtic short-horn (Bos longifrons) 
were found to be very abundant in the Roraano-Celtic 
or Brit- Welsh stratum of the Victoria Cave, Settle, 
Yorkshire; also those of a variety of the ox indistin- 
guishable from the small dark mountain cattle of 
Wales and Scotland, which w’ere the chief food of the 
inhabitants. 

A variety of the goat with simple recurved horns, 
which is commonly met with in the Yorkshire tumuli 
. . . , and in the deposits round Boman villas in Great 
Britain, furnished the mutton; while the pork was sup- 
plied by a domestic breed of pigs with small canines; and 
since tlie bones of the last animal belong, for the most 
part, to young individuals, it is clear that tho young 
porker was preferred to tho older animal. The bill of 
fare was occasionally varied by tlie use of horse-flesh, 
which formed a common article of food in this coimtry 
down to tho ninth century. To this list must be added 
the venison of tho roedeer and stag, but the remains of 
these two animals were singularly rare. Two spurs of 
the domestic fowl, and a few bones of wild duck and 
grouse, complete tho list of animals which can with cer- 
tainty bo affirmed to have been eaten by tlie dwellers in 


the eave. . . . There were also bones of the dog, whioh 
from their unbroken condition proved that the animal 
had not been used for food, as it certainly was used by 
the men who lived in the caves of Denbighshire, in the 
Neolithic age. The whole group of remains implies that 
the dwellers in the Victoria Cave lived upon their flocks 
and herds rather than by the chase. And since the 
domestic fowl was not known in Britain until about the 
time of the Roman invasion, the presence of its remains 
Axes the date of the occupation as not earlier than that 
time. On the other hand, since the small Celtic short- 
horn (Bos longifrons) was the only domestic ox in use 
known in Roman Britain, and since it disappeared from 
those portions of the country which wore conquered by 
the English, along with its Celtic possessors, the date is 
Axed in the other direction as being not much later than 
the Northumbrian conquest of that portion of Yorkshire. 

Elsewhere in the book the author quoted tells that 
the 

broken bones of the horse [in thoso caves] . . . leave no 
room to doubt that horso-Aesh was a common article of 
food that time. It was so, indeed, throughout Boman 
Britain, and after the English invasion was used as late 
as the Council of Colchyth, in the year 787. It was for- 
bidden by the Church because it was eaten by tho Scan- 
dinavian peoples in honor of Odin. In Norway, Hacon, 
the foster-son of Aethelstan, was compelled to eat it by 
tho bonders, in 956, and the revolt of the bonders, which 
ended in the bloody battle of Stikkelstadt, in which Olaf 
mot his death, in 1030, was caused by his cruelties to the 
eaters of horse-flesh. As Christianity prevailed over the 
worship of Thor and Odin, it was banished from the 
table. The present prejudice against its use is a remark- 
able instance of the change in taste which has been 
brought about by an ecclesiastical rule aimed against a 
long- forgotten faith. The rule was not, however, always 
obeyed, for tho Monks of St. Gall, in the eleventh cen- 
tury, not only ate horse-flesh but returned thanks for it 
in a metrical grace written by Ekkehard tho Younger 
(died 1036): “Sit feralis equi caro dulcis sub cruce 
Christi. ' * 

C. F. Lanowortht 

Washington, D. C. 

EFFECT OF PLANT EXTRACTS ON BLOOD 
SUGAR 

Our studies in connection with insulin led us to the 
conception that carbohydrate metabolism is performed 
by an oxidizing ferment mechanism. This theoretical 
conception induced us to test vegetable material, 
know’n to contain oxidases and peroxidases, for oxi- 
dizing substances having an insulin-like action. In 
Deoernber, 1922, we injected 5 cc. of juice from a raw 
potato intravenously into a 1,600 gram rabbit and 
noted a fall of blood sugar in one hour from 0.17 to 
0.13 per cent. Since then we found that sterile pieces 
of raw potato, and juice expressed from those, iptto- 
duoed into a glucose solution, after incubation for 24 
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UoorA at 37 C, caused this to loee from 26 to 36 mg. 
of glucose per 100 cc. 

These results were published in Journal of the 
American Medical Association on June 2, 1923, to- 
gether with results indicating a diminished glycolytic 
power of blood from diabetics. 

Winter and Smith published a note in the Journal 
of Physiology, 57 :40 (Nos. 3 and 4), 1922, which ap- 
peared in this country in Apr^l, 1923, and in Nature 
of March 10, 1923, that they had obtained an insulin- 
like substance from yeast 

Coll ip, in Nature of April 28, 1923, states that he, 
working independently, found an insulin-like sub- 
stance in various vegetables, in yeast and in clams. 
Collip^s studies on insulin are of inestimable value 
and made it possible to obtain insulin from animal 
pancreas in quantities for practical use. He ex- 
pected to find an insulin-like substance wherever gly- 
cogen occurred in nature, and for this reason looked 
for it in vegetable extracts. Our belief that oxidiz- 
ing ferments cause glucose metabolism led us to ex- 
amine vegetables for these ferments and for sub- 
stances with an insulin-like action. It seems that Col- 
lip’s theory and ours dovetail. A storehouse of food 
(giycogen, starch, etc.) and a ferment for the metabo- 
lism of this food arc necessary wherever growth oc- 
curs in vegetables. 

Our studies have led us to the tentative suggestion 
that insulin, which is apparently not itself an oxidase 
or peroxidase, indirectly stimulates or activates oxi- 
dizing ferments in the tissue cells to action upon glu- 
cose, whereas vegetable extracts contain active oxidiz- 
ing ferments and act directly when injected into 
animals. 

It would seem that the work of Winter and Smith, 
of Coll ip and of ourselves was being carried on simul- 
taneously and independently. Coll ip, very properly, 
suggests tlmt “these authors (Winter and Smith) 
would, therefore, share coincident priority with me in 
this particular.” We think that we should be included 
in this share of priority, 

William Thalhimxr 
Makgaoet C. Pebry 

Laboratories of Columbia Hospital, 

Milwaukee, Wis, 

A QUESTION OF RHETORIC 

Wry do scientists like to write sentences like the 
following, which is quoted from the speech of a dis- 
tinguished man as reported in Science, “Among the 
environmental factors which influence the structure 
and functions of the living organism, nutrition is of 
primary importance”? The sentence is absolutely 
correct, and doubtless conveyed the meaning intended 
to the audience of scientists. But we can sum up the 
substance of it in three words, “food is important.” 


When so expressed it seems hardly worth saying. 
Possibly this does not express the meaning quite as 
accurately as the sentence used, but any doubts that 
might arise would be fully cleared up in the rest of 
the speech. 

To be sure, more is implied in the sentence used 
than by the three words, “food is important.” There 
is the suggestion of influencing structural changes by 
such means, as well as the elimination of any discus^ 
sion of the effects of heredity, but it is doubtful if 
many of the scientists in the audience received the full 
value of such suggestions. 

The sentence may have been all right for the audi- 
ence, but the trouble is that when a person gets used 
to such methods of expression it is difficult to change 
when talking to ordinary people. A single unusual 
word is readily absorbed without breaking the thought. 
It very often adds to the force of the expression. By 
unusual word I am not now referring to one that is 
so unusual that it is not understood, but to one that is 
not the ordinary exprassion of the listener. Each 
such word causes a slight delay in grasping the 
thought. In the sentence quoted we find seven words 
which might not convey the thought immediately, and 
which would therefore be classed as unusual by this 
definition. Take, for example, the word “primary.” 
The meaning is clear, but how many people would 
use it as used in ordinary conversation? The only 
use that most people make of the word “primary” is 
in connection with the schools. 

With seven such words in so short a sentence, a 
certain amount of mental alertness is necessary to 
keep up with the speaker, or of concentration to read 
it. And when the thought reaches home, it is such a 
commonplace thought that it does not provide any 
stimulus for concentration on the next sentence. 

But why not omit the sentence entirely? Why is it 
necessary to claim “primary importance” for the sub- 
ject of nutrition? Would any anatomist deny it? 

I do not want to criticize this speaker in particular, 
but am only pointing out one reason Tvhy scientists 
are not more often asked to explain their observations 
in publications that pay well. Professor Dry-as-dust 
is not ns often the one wliose learning is over the 
heads of his audience ns the one who makes com- 
monplace statements in language that requires an ef- 
fort to understand it. 

A. W. Forbes 

Worcester, Massachusetts 


QUOTATIONS 

MEMORIES OF SIXTY YEARS 

That a man who became a university graduate in 
1859 has published in this year 1923 a volume of vig- 
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otoitis and interesting papers and addresses is a fact 
to encourage other octogenarians not to let their fac- 
ulties rust. Dr. W. W. Keen, who is in London now 
to attend the meeting of the International Surgical 
Society, took part in what he calls the “horrible sur- 
gery" of the American Civil War, and has lived to be 
able to contrast it with that of the world war of 1914- 
1918. He himself was a pioneer of antiseptic sur- 
gery in America, and the longest article in the book is 
appropriately entitled “Before and after Lister." In 
other papers he denounces antivivisection, and advo- 
cates abstention from alcohol. But the book is not 
confined to professional subjects. In an address de- 
livered in 1913 in connection with the hundredth an- 
niversary of peace between Great Britain and Amer- 
ica, Dr. Keen tells how, a few days before be spoke, 
he had been one of the signatories to an address beau- 
tifully engrossed on vellum, to be presented to the 
German Emperor, congratulating him on the fact that 
On June 15 of that year he would complete a twenty- 
five years^ “reign of unbroken peace." Alas! in the 
following year the Emperor plunged into the great 
war, and Dr. Keen italicizes his conclusion that the 
world^s hope lies in the amity, cooperation and soli- 
darity of all the English-speaking peoples. 

Medical ceremonials seem to have an attraction for 
Dr. Keen, and he gives pleasantly readable accounts 
of some graduation and other celebrations in which 
he has taken part — at Edinburgh, St. Andrews and 
Upsala. He also tells the story of the early years of 
Brown University of which he is a graduate. Though 
the author is now eighty-six years old, his outlook is 
rather that of a young man, and ho concludes his 
book with a “message of hope” to the sufferers from 
malignant disease, if only they will seek advice and 
treatment early. Some of his cases were enjoying life 
fifteen and twenty years after operation, and he holds 
that there is a great field for X-rays and radium. 
Long may he himself continue to write reminiscently 
for the edification of the generation which is still in 
the fighting line of medical and surgical duty . — The 
British Medical Journal. 


SCIENTIFIC BOOKS 

The Preparation and Significance of Free-air Pres- 
sure Maps for the Central and Eastern United 
States, By C. LeRot Meisinger, Monthly Weather 
Review Supplement 21, Washington, 1922, 4to, 77 
pp,, inch tables, 31 dingr, and 22 charts. 

This monograph is a milestone in the progress of 
American barometry. The last milestone was Frank 
H. Bigelow’s “Report on the barometry of the United 
States, Canada and the West Indies" (Report of the 
chief of the Weather Bureau, 1900-1901, voL II). 
The foundation of tlie daily weather map for fore- 


casting purposes has always been the distribution of 
pressure at sea-level. Sea-level was the natural 
choice, because the forecasting began as storm warn- 
ings for navigators of the ocean. With the spread 
of the network of meteorological stations over the 
United States to elevations greater than 1,000 feet^ 
the addition of fictitious air columns of great height 
in order to get “sea-level pressure" was recognized as 
a serious source of error. Bigelow very ingeniously 
patched over this difficulty, in part, but a satisfac- 
tory result was not attainable for the elevated west- 
ern half of the country. Bigelow made an attempt 
at reducing pressures to levels 3,000 and 10,000 above 
sea-level, but his temperature argument, based on 
average temperature gradients of all weather, was too 
great a source of error. He had done enough, how- 
ever, to make meteorologists hope for results helpful 
in forecasting, if accurate maps for levels in the free 
air could be made. Our weather occurs in the air, 
not at sea-level underground. 

The long-needed revival of free-air pressure maps 
came as a result of the demands of aerial navigation 
during the war. Ocean navigation required forecasts 
from maps of sea-level conditions: now aerial navi- 
gation needs forecasts from maps of flying-level con- 
ditions. The widely separated observations by means 
of kites were wholly inadequate for the construction 
of synoptic free-air pressure maps. But tlie informa- 
tion gained as to temperatures at different heights 
provided the data necessary for the construction of 
reduction tables which could bo used at other stations 
throughout the central and eastem United States. 
Dr. Moisinger found that for any month the vertical 
gradient in temperature up to 2 km. over any kite 
station was practically the seme on every occasion 
with the same wind direction at the ground. He 
found also that the transitions between kite stations 
were so smooth that interpolations gave values suffi- 
ciently approximate for use over stations where free- 
air temperatures had not been observed. Thus, the 
construction of free-air pressure maps for levels such 
as 1 and 2 km. above sea-1 evol was possible, merely 
from surface temperatures and wind directions, when 
based on average temperature gradients interpolated 
from the kite stations. 

The laborious steps by which this possibility was 
developed into a practicability were, briefly, as fol- 
lows: First, Dr. Meisinger determined for each kite 
station the vertical gradient in temperature to 1 km, 
and to 2 km. above sea-level, with each of the eight 
wind directions at the ground, in each of the twelve 
months. These he expressed in terms of the differ- 
ence between the surface temperature and the mean 
toaperature of the air column to each height. Sec- 
ond, these differences were mapped for each Icfvel for 
each wind direction for each month, lines of equal 
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difler«ttee being earefoUy interpolated between the 
kite stations. Third, about thiiiy Weather Bureau 
stations were chosen and the values for each detcr> 
mined from the maps, due consideration being given 
to the altitude of the station as compared with those 
of the kite stations. Given the surface temperature 
and wind direction at any station, an approximate 
moan temperature of the air column could now be 
obtained, which on substitution in the hsrpsometric 
formula would give the pressure at the required 
level. 

Now Dr. Meisi tiger tested the accuracy of his re- 
sults by constructing free-air pressure maps from the 
surface observations at the selected stations atid com- 
paring those with observations made at kite and pilot- 
balloon stations. In spite of errors to be expected 
from departures of actual from average gradients, 
owing to (1) the length of time the wind had been 
blowing from the observed direction, (2) the strength 
of this wind, (3) the prevalence of unseasonable 
weather, e.g,, March weather in April, (4) the pres- 
ence of an unusual condition aloft, (5) errors of in- 
terpolation and (6) local influences on surface tem- 
perature and wind direction, 72 per cent, of the com- 
puted barometric values were within 0.05 inch of the 
observed values, and maps based on computed values 
were in most cases practically identical with those 
based on free-air observations made at the time. 

From December 1, 1022, to February 28, 1923, 29 
stations, each supplied with different barometric re- 
duction tables, made daily postcard reports of com- 
puted pressures at 1 and 2 km. above sea-leveL Dr. 
Meisinger checked and mapped the data as they ar- 
rived. The forecasters of the central office followed 
the new maps with interest, and have been consider- 
ing whether they could bo used in daily forecasting 
sufficiently to justify having the values made a part 
of the regular morning telegraphic message. 

Aeronautical meteorologists and aviators, however, 
have long since made up their minds, and are asking 
for upper-air maps as a doily background for the 
more or less scattered and intermittent indications of 
winds at flying levels given by pilot balloons and by 
clouds. At the April 16, 1923, meeting of the Amer- 
ican Meteorological Society the troubles of two avia- 
tors on the preceding day were cited. In two air- 
planes they attempted to fly from Moundsville, West 
Virginia, to Washington, D. C., along the Model Air- 
way. In doing so, however, both had to fly through 
clouds in winds of unknown speed and direction. One 
soon descended on a field from which he could not 
rise. The other, after some very trying hours in the 
cloud, landed in the vicinity of Quantico, Virginia. 
A map of winds aloft, computed from maps of pres- 
sures at the 1 and 2 km. levels, would probably have 
been euffloient in the one ease to prevent the mishap, 


and in the other to reduce the anxiety and prevent 
going beyond the destination. Pilot balloons are use- 
ful wind indicators in clear weather, and clouds in 
partly cloudy to cloudy weather, but computations 
serve in all w*eather. Daily telegraphic maps of com- 
puted pressures and winds checked by simultaneous 
pilot balloon and cloud observations are within reach 
and can provide the entire eastern half of the United 
States with fairly reliable indications of winds at fly- 
ing levels in even the thickest weather. 

As our forecasters now forecast the distribution of 
surface pressure, winds and temperature, so also they 
can forecast the winds at flying levels 12, 24 or 36 
hours in advance. The new barometric reduction 
tables can be applied to these forecast values to pre- 
dict the distribution of pressure at the 1 and 2 kra. 
levels, and hence of wind direction and velocity over 
any part of the central and eastern United States. 

The long standing barometric reduction problem of 
the elevated western states may bo attacked along the 
same lines as in the east, as soon as kite stations are 
established and records obtained. The computation 
of pressures at heights greater than 2 km. should also 
prove practicable by the methods evolved by Dr. 
Meisinger. 

Chaulks F. Brooks 

Clark University 

Magnetic Declination in the United States for Janu- 
ary 1, 1920} By D. L. Hazard. 

The title of this publication only partly suggests 
the valuable material it contains. The magnetic dec- 
lination in the United States, northern Mexico and 
adjacent waters, referred to January 1, 1920, as well 
as the present rate of its annual change, is graphically 
shown on an isogonic chart, scale 1 : 7,000,000. The 
30 pages of text, however, contain mattei-s of equal 
interest. 

The early land surveys in the United States were 
made by compass, and boundaries in many old deeds 
are referred to compass bearings. In order to retrace 
these the surveyor must not only know the present 
variation, or declination, of the compass, but must be 
able to determine what it was at the time of the orig- 
inal sun^ey. This paper contains a table of the values 
of the declination at one or more places in each state, 
108 such places in ell, for which the declination is 
given for each decade since the earliest available de- 
terminations, going back in some cases to the year 
1760. It is not to be assumed that actual determina- 
tions were made at the selected points in each of the 
years named, but that the tables are made by process 

1 'Washington, D. C., U. S. Dopt. Comm,, Coast and 
Oeod. Surv., Spec, Puh, No. 90, 1922 (30 with chart). 
23 cm. 



ot grrottping m that a mean result refers to a mean 
position. Tlus is now possible by reason of the pres- 
ent state of knowledge of the general distribution of 
dedinatiotii and of the general nature of the move- 
ment of the secular-variation curves across the 
country. 

The surveyor need not in general concern himself 
with questions of diunml variation, but in careful 
work it should he considered. A table of tJie mean 
departure from the mean of day at different seasons 
at the five magnetic observatories operated by the 
Coast and Geodetic Survey for each hour of the day 
is given in convenient form. 

A considerable space has been given to detailed 
methods of finding the true meridian by observations 
of the sun and of Polaris, so that a surveyor having 
quite simple equipment may determine for himself 
the declination at any desired station. Tables are 
provided so that any person, with nothing more than 
a plumb-line and simple carpenter's tools, may easily 
lay off a true meridian anywhere within the United 
States by observations on Polaris. The tables are 
extended to the year 1932. More precise methods 
are explained for those equipped with a surveyor's 
transit or its equivalent. 

While intended primarily for the use of the land 
surveyor, the book will be found to contain much in- 
terest for students and teachers of physics and sur- 
veying, supplementing helpfully the rather inade- 
quate chapters on terrestrial magnetism in most gen- 
eral text-books on those subjects. 

H. W. Fisk 

Department or Terrestriai, Magnetism 


SPECIAL ARTICLES 

X-RAYS AND CROSSINGOVER 

When two or more Mendelian characters which 
enter a cross from one parent are found to be asso- 
ciated in a greater number of the offspring than could 
be the case if they segregated independently, the 
characters are said to be linked. In such a cross the 
offspring in wlii(th the characters are not associated 
are said to owe their origin to crossingover, the term 
referring to a process believed to occur in the chromo- 
.somes. The percentage of the total offspring in which 
crossingover occurs is the crossover value for the two 
characters in question. A small crossover value means 
a close linkage of the characters and a large crossover 
value a loose linkage. When a normal, wild-type 
fruit-fly (Drosophila melnnogaster), to take an actual 
example, is mated with a black-bodied, purple-eyed 
and curved-winged fly the heterozygous offspring ob- 
tain the factors for the throe mutant characters from 
one parent. If now the daughters of such a cross are 
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back-eroase4 to blade purple curved males, a majority 
of their offspring will be either wild type or black 
purple curved, showing that these characters are 
linked (in this case in the second chromosome). There 
will be also a number of offspring in which the char- 
acters are not associated, e,g., normal bodied, purple 
eyed and curved winged and black bodied, normal 
eyed and normal winged (crossingover between black 
and purple), normal bodied, tiormal eyed and curved 
winged and black bodied, purple eyed and normal 
winged (crossingover between purple and curved) 
and normal bodied, purple eyed and normal winged 
and black bodied, normal eyed and curved winged 
(double crossingover). The percentages of crossing- 
over between the characters mentioned have been ac- 
curately determined independently by Bridges, Muller 
and Plough and a summary of their results is given 
by Bridges and Morgan.' They give as the weighted 
averages of all previous determinations for crossing- 
over between black and purple, G,2 per cent., the de- 
termination having involved somewhat over 50,000 
flies, and for crossingover between purple and curved, 
19,9 per cent., this determination having involved 
somewhat over 60,000 flies. It should be added that 
tlie determinations by the different investigators arc 
in agreement. 

The investigation to be described in the present 
paper included two experiments. In the first of these 
twenty sisters from the mating of a wild type female 
with a black purple curved male were used. Eleven 
were kept as controls and nine were X-rayed for 3 
minutes and 15 seconds at a distance of 23,5 cm from 
the tungsten target, the Coolidge tube being operated 
at 50,000 volts and .05 amperes. Previous experi- 
ments had shoAvn that the temperature in tlie X-ray 
box in which the flies were exiiosed did not vary from 
that of the room by more than V C. On the day 
after the X-raying nil of the twenty females were 
mated to black purple curved males and placed in 
individual culture bottles. The pairs, control and 
X-rayed, were changed to new bottles every three 
days until the eighteenth day when they were killed. 
The offspring coming out in the bottles were counted 
daily until the seventeenth day after mating. The 
second experiment was perfonned in the same way 
with the following exceptions: the control contained 
eleven pairs and there were twenty-seven pairs in 
which tlie females were X-rayed. The X-ray treat- 
ment was the same except that the time was shortened 
to 3 minutes. The females were mated immediately 
after being X-rayed and were transferred to new bot- 
tles every three days until the twelfth day when they 
were killed. The flies coming out in tlie culture bot- 

»Publ. No. 278 Carnegie Institute of Washington, p. 
123. 
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ties were counted every three or four days until the 
seventeenth day after mating- The bottles of both 
experiments were kept in an incubator set at 22^ C. 
and during the whole time the temperature did not go 
below 20® C. or above 24® C. 

Space wUl not allow the publication here of tables 
giving the numbers of crossovers and the per cents, 
and probable errors cnJculated from them. In figure 1 
is a graph of the weighted values of the percentages of 
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cross! ngover between black and purple for throe-day 
intervals (each set of bottles) for both of the experi- 
ments. The graplis of the separate experiments ere 
similar to the one reproduced with the exception that 
in the case of the first experiment in which the 
females were given the larger dose of X-rays, the 
total number of offspring produced in the first bottles 
was too small to give a significant crossover value 
and tliat in the case of the second experiment the 
graph does not extend beyond the twelfth day. The 
control (dotted line) varied from 4.78 per cent, to 
3.25 per cent., showing a slight decrease with age 
until the fifteenth day. This decrease in the crossover 
value with age has already been reported by Bridges* 
and Plough.^ The effect of the X-rays on the cross- 
over value (continuous line) becomes apparent in the 
counts of the offspring of the X-rayed females in the 
second bottles (the 4th to the 7th day after X-raying 
in the case of the first experiment and the 3rd to the 
0th day in the case of the second experiment). The 
effect of the X-rays is greatest in the third bottles 
(6th to 9th day after mating). The fourth, fifth and 

a/oara. Exp, Zool, Vol. 19, Ko, 1. 

sJovm. Exp, Zool,, Vol. 24, No. 2. 


sixth bottles {9th to 18th day) show a gradual tt- 
covery toward the crossover value of the control. The 
difference between tlie crossover value in the cultures 
of the X-rayed and control females divided by the 
probable error of the difference is for each of the six 
bottles 0.16, 6.11, 29.14, 20.78, 5.78 and 3.07, respec- 
tively. 

The data obtained show that X-rays have a similar 
effect on crossingover between purple and curved al- 
though the increase in crossingover is not so great and 
recovery to the normal crossover value is apparently 
more rapid. The values of the coincidence of croas- 
ingover between black to purple and purple to curved 
for the cultures of the X-rayed and control females 
can not be determined with a sufficiently small prob- 
able error to admit of an accurate comparison. It 
may be stated, however, that the values found for 
coincidence in the cultures of the X-rayed females 
show no great increase or decrease compared with 
those of the control cultures. 

A careful tabulation and comparison of the per- 
oon tages of the com pi cmen tary crossover cl asses, 
e,g,, normal bodied, purple eyed and curved winged 
compared to black bodied, normal eyed and norma! 
winged, has shown that the increase in the crossover 
value found in the cultures of the X-rayed females 
can not be explained as due to a difference in viabil- 
ity arising from the X-ray treatment of the unfer- 
tilised eggs. Such a comparison docs not give an 
absolute proof that the viability of the characters is 
unaffected by the X-rays since the experiments do 
not give an opportunity to compare all possible com- 
binations of the characters but it does show that there 
is not a sufficient difference between any of the classes 
of offspring of the X-rayed and control females 
to account for the increase in the crossover value 
found for the X-rayed females. 

It is of gi'eat interest to compare the effect which 
the experiments described show X-rays to have on 
crossingover in the second chromosome with the ef- 
fect which Plough'* has found temperature to have on 
crossingover. Plough found, using the same charac- 
ters, that submitting females to temperatures either 
considerably above or below the normal reaving tem- 
perature (22® C.) caused an increase in the ci-ossovcr 
value. The X-ray experiments show that X-rays also 
cause an increase in the crossover value when the flics 
are at a temperature of 22® C. Whereas Plough 
found that the effect of tern pern tu re on crossingover 
became first apparent on the seventh to eighth day 
after the beginning of the heat treatment, the X-ray 
experiments show that tlie X-ray effect on crossing- 
over becomes apparent on the fourth to seventh day 
(first experiment) or third to sixth day (second ex- 
periment). It is possible that this difference is due 
to an accelerated development of the eggs due to the 
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X*rays although uo other evidence of acceleration ia 
evident in the experiments, e,g^, earlier hatching out 
of offspring of X-rayed dies, A more striking dif- 
ference is that while the effect of temperature lasts 
for a time corresponding to the period of time 
treated and then disappears abruptly the effect of an 
X-ray treatment which lasted only 3 minutes and 15 
seconds starts on the third to sixth day, reaches a 
maximum on the sixth to ninth day, and then gradu- 
ally falls off, the effect being still evident after fif- 
teen days. 

The effect of X-rays on crossingovor in the second 
chromosomes may be compared with the effect of 
X-rays on crossingovor in the first or sex chromo- 
some already recorded by one of us> Here it was 
found that X-rays decrease the crossover value for 
eosin eyed and miniature winged, the effect increasing 
with the dose. After a dose approximately the same 
as that given in the ftrat of the experiments on the 
second chromosome the crossover value for eosin and 
miniature was decreased from approximately 25 per 
cent, to less than 10 per cent, and the effect continned 
from the sixth to the twelfth day after the treat- 
ment, We see, then, that X-rays produce opposite ef- 
fects on crossingovor in the first and second chromo- 
somes of Drosophila. This and the duration of the 
effect suggest that X-rays act on tlie individual chro- 
mosomes affecting them in such a way that crossing- 
over, when it occurs, is modified, 

James W. Mavob 
Hknby K. Svenson 

Union College, 

Schenectady, N. Y. 


THE IOWA ACADEMY OF SCIENCE 

The academy met at Cornell College, at Mount Ver- 
non, on April 27 and 28. The opening session was held 
on Friday afternoon, the 27th, and included, besides the 
transaction of preliminary business, addresses by three 
invited speakers. The sections of the academy mot at 3 
P. M. for reading of papers and at 0 oVlock held their 
group dinners. President Wylie gave his address on 
“Experiences in Fiji and New Zealand “ at the evening 
session, after which the faculty of the college held an 
informal reception for the visitors. 

On Saturday morning the sections completed their pro- 
grams, after which the academy convened for the final 
business session. The academy took some forward steps 
in adopting resolutions looking towards an extensive bio- 
logical survey of the state, in establishing a committee 
on coordination of scientific research, and in endorsing 
the plan to establish a national museum and aquarium 
^f fishes in honor of Spencer Fullerton Baird. In adopt- 
ing the report of the committee on the secretary's report 
the academy provided for the appointment of a perma- 

* Proc. 8oc. Exp. Biol and Medicine, Vol. 20, p. 336. 


oont committee on publioation which should report to the 
aoadomy a, set of rules and suggestions for preparation 
and publication of papers. The academy transferred 
eighteen Associates to the class of Fellows and elected 
nine new Fellows and sixty Associates. It voted to meet 
with the State College at Ames in 1024, when Dr. L. H. 
Pommel, who has been a Fellow of the Academy since 
1880, will have completed thirty-five years of servioe with 
the State College. 

The following were elected officers for the ensuing 
year; President, X.i. H. Pammol, State College, Ames; 
vioc-presidenf, O. H. Smith, Cornell College, Mount Ver- 
non; secretary, James H. Lees, Iowa Geological Survey, 
Dos Moines; treasurer, A. O. Thomas, State University, 
Iowa City. Chairmen of Sections : Botany, J. N. Martin, 
State College; chemistry, Anson Hayes, State College; 
geology, E. J. Cable, Teachers College, Cedar Falls; 
mathematics, F. M. McGaw, Cornell College; physics, J. 
W, Woodrow, State College; Boology, F. M. Baldwin, 
State College. 

After luncheon the academy took a trip to the Pali- 
sades of the Cedar, one of the most beautiful localities 
of central Iowa and a delight to geologists and botanists 
In particular. 

rROOKAM 

Teaching tmd learning a local flora : Henry S. Conard. 
An account of progress in preparing and using keys and 
manuals to the flora of Qrinnell and urging the need of 
local manuals for several districts of the state. 

The field of ornithology : T. C. Stephens. 

The applicaiion of laboratory methods to the study of 
mental diseases : Samuel T. Orton. 

Mathematics 

Iowa Section Mathematical Association of America 

Abstracts of these papers will be found in the journal 
pf the American Mathematical Association. 

On the correction of a common error in the oaUmlation 
of the mean deviation from a given frequency distribu- 
tion: II. L. Bietz. 

On the geodesic in four space : Cornelius Qouwens. 

A general expression for the achediastic function for 
the generalised double frequency distribution: E. B. 
Smith. 

Leibnitz's contribution to the ^istorp of complex num- 
bers: R. B. MaCLENON. 

Some curves met with in the conformal representation 
of integral transcendeniO'l functwns: B. B. MoOlenok. 

The definite integral in a first course in calculus: J. V. 
McKelvey. 

Certain preliminaries in the calculus: C. W. Emmons. 

The Coohlecfide : Bobooe Woods. 

On the theory of wave filters with an application to the 
theory of acoustic wave filters: E. W. Chittenden. 

Some functional equations suggested by the mean value 
theorem : W. H. Wilson. 

The differentiation of the trigonometric functions: W* 
H. Wilson. 

What is mathematicsf J. S. Turner. 

An application of finite differences: John F. Bbillt. 

The cycloid and its companion: Elmer E. Moots. 
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'-■d ntfw method for tiereoioopio projeation: Jay W. 
IITStkmaow. 

Diffwion of aXkaU <a2t vapors in the Bunsen fiame: 
Oborqb B. Davis. 

The progress of research in ike Coe College radiolog- 
ioal Xaboratory: SoOTT W. Smith, Jr. The aim of the 
laboratory has been to investigate such problems in the 
physics of X-rays as are of vital importance in the modi* 
cal science. The important problem in deep therapy is 
to produce a boam of X-rays of such penetration that it 
■will reach a desired depth \rithin a medium without in- 
jury to the skin and intervoning tissue, and to determine 
the intensity of that radiation after it roaches the desired 
depth. Five factors enter into this problem; Increase in 
voltage increases the penetration of the ray, but even 
with the use of high voltages the beam contains many 
harmful soft rays which must bo absorbed by a suitable 
fitter. After a beam is produced which is as homogene- 
ous in penetrating rays as possible, it is further found 
that increasing the distance from the tube to the skin, 
also increasing the area radiated, increases the percent- 
age of the beam which reaches the desired depth. How- 
ever, increasing those factors beyond a certain limit is 
neither desirable nor profitable, as the increase in pene- 
tration beyond that point would be more than offset by 
the increase in time to give a certain amount of radiation. 
A detailed study of the distribution of the radiation un- 
der the variation of these factors has been undertaken 
by this laboratoiy. 

OaKbrotion of a gold leaf electrometer for ionization 
worh; liEBOT D. Wku), In the ordinary types of ionisa- 
tion electroscope having a straight scale, the scale inter- 
vals are not proportional to the discharge. A simple 
quadratic calibration formula is here developed, contain- 
ing only one constant, whereby the readings can l>o trans- 
formed into those of a scale of equal discharge intervals, 
natd the method of obtaining the constant is explained. 
Bktes of fall on the actual and corrected scales are also 
compared by means of a linear formula. The calibra- 
tion is of particular importance in the case of shortlived 
radioactive products, with which the usual method of 
fall between fixed points can not be applied, because 
there is not time to recharge the electroscope. Numerical 
examples are given illustrating the theory. 

Acoustic wave filters in solid media: V. 0. Hall. 

An extcThsion of acoustic wave filter theory: G, W, 
Stewart. 

New vibrations toitbin a conical horn: Victor A. 
Hoersch. 

The and "Z" X-ray spectra of tungsten: Q. B. 
OROFirTT. This paper is a partial report on the complete 
investigation of the X-ray spectra of tungsten, both 
emission and absorption. It d^s only with the emission 
end absorption spectra of the ''K'' and regions. 

The region is being investigated by Mr. B. V. 

Zumstoin. The X-ray spectra of tungsten have been the 
tnost extensively investigated of any element. However, 
the work has been done at different times by experi- 
menters using different apparatus and methods. For this 


reaeon it seemed advisable to make a complete investi- 
gation, using as near as possible the same apparatus and 
conditions throughout. Previous work has been done 
either on the emission spectra or the absorption spectra 
and no attempt has boon made to get both at the same 
time under tlie same conditions. In the present work 
both have been obtained on the same photographic plate 
at the same exposure. This furnishes a very accurate 
method of measuring relative wave lengths. The ap- 
paratus used in the work consisted of a high voltage 
transformer, Coolidge tube and X-ray spectrometer, A 
few improvements in the method of rotation of tlie crys- 
tal made it possible to greatly prolong the time of ex- 
posure. When this work was begun there were twenty- 
two lines known in tlie ^ ^ L ’ ’ series of tungsten. Out of 
these twenty- two lines one had been found only by 
Siegbahn and Duane, throe by Dershom and Ovom and 
one by Overn. In the present work all of the above lines 
except the one found by Siegbahn and Duane have been 
obtained. In addition, three new lines have been found 
and two others have been resolved into two components. 
The most Important result of the work on the ''L’’ 
series is the slight shift obtained in the result given by 
Duane on the absorption wave lengths, which have been 
considered as the most accurate. This shift is sufficient 
to change the relative positions of two of the absorption 
lines with respect to that of the emission linos. Since 
both the emission and absorption spectra are obtained 
on the same plate at the same exposure there can be no 
question as to the relative positions of the lines. The 
results to date on the series show that the line is 

made up of two components. The ' < K » ' absorption band 
has been obtained in the third order on the same plate 
with the emission lines. 

Scattering of homogeneous X-rays hy liquid bmaene, 
mesitylene and octane, and hy diamond spUnU: C. W. 
Hewlett. I. Bcatteriug curves for liquid benzene, mesit- 
ylene and octane. The X-radiation from a molybdenum 
X-ray tube was filtered through a ZrOi screen which 
reduced the Mo Ka (.710A) line very little but cut the 
other linos and the general radiation to a very small 
amount. The intensity of the radiation scattered by the 
liquids contained in a small capsule placed at the center 
of a spectrometer was measured by the ionization method 
for angles 8° to 16° on each side of the principal maxi- 
mum which these liquids show. The principal maximum 
for octane due to the Ka line is 8.12A, for benzene 
8,45 A, for mesitylene 6.45 A and 10.08A. The spacing 
of the planes of atoms responsible for these maxima in 
octane is 5.0A, in benzene is 4,8 A and in mesitylene is 
6.3 A and 4.1 Angstroms. For each liquid n liump is 
noticed at an angle less than the angle of the principal 
maximum, but this is shown to be duo to the general 
radiation which gets through the filter. II. The tem- 
perature effect of the scattering of X-rays by diamond 
splints. The intensity of X-radiation scattered by dia- 
mond splints at room temperature and at 300 °C. was 
measured for the angles 2° to 165°. There is a shift of 
the maxima due to the expansion of the crystal. The 
rejsults, however, would indicate that the expansion is not 
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the ianie in all directions. The total scattered radiation 
at the two temperatures was found to be the same within 
ono per cent. 

Demonstration of the variable character of the vowel e: 
G. W. Stewart, 

Troduction of high amperage in a low voltage Coolidge 
tube; B. V, ZUMSTEIN. 

The traces left by a helical beam of electrons on a 
plane perpendicular to its axis* C. J. Lapp. 

A new high frequency alltmating current generator: 
C. J. Lapp. 

A summary of recent experiments on the relation &c- 
tween direct and calculated reflecting powers of erystals 
of tellurium: L. P. SlEG. 

A report of progress on the determination of the opti- 
cal constants of selenium and tGllurium in the ultra-violet 
region: B. F. MiiiLER. 

The light-energy of tSSGA required to render develop- 
able a grain of silver bromide: P. S. Helmick. 

The natural ultra-violet frequency of silver bromide: 
P. 8. Helmick. 

The reflecting and the absorbing power of a photo- 
graphic emulsion: P. S. Helmick. 

The torques and forces between short oylindrioal coils 
carrying alternating currents of radio frequency: W. A. 
Parlin. 

Magnetic and natural rotatory dispersion in absorbing 
media: E. O. Hulburt. 

The distribution of intensity in the broadened balmer 
Knej of hydrogen: E. O. HtiLBimT. 

The deflection of a stream of electrons by electromag- 
netic radiation: E. O. Hulburt. 

On super-regeneration : E, O. Hulburt. 

standards of capacity: J, B, Dempster, E. G. Linder 
and E. O. Hulburt. 

Zoology 

The genus Smpoasca in North America: Albert 
Hartzell, a syetomatic and biologic study of Em- 
poasca of the Nearctic region with descriptions of now 
species. A detailed study of the biology of Empoasca 
unicolor and a summary of the life history and habits 
of E. mali are discussed* The phylogeny, geographical 
distribution and economic importance of the genus are 
emphasized. 

On the function of the paddle of the paddlefish: H. 
W. Nomiis. 

A new apparatus for measuring deep water tempera- 
tures: Frank A. Stromsten. 

Temperature measurements of Lake OJeoboji for Au- 
gusif Frank A. Stromsten. 

A ecological park in New Zealand, Datton Stonejl 

The 1918 outbreak of sod web worms in Jowa: R. L. 
■Webster. An account of the general conditions sur* 
rounding this outbreak. Relations between precipitation 
and severity of the losses from the insect. 

Observations on Sphenodon punctatum in captivity: 
Wendell Kjiull. 

Farthenogeneais, sex-determination and patroolimy in 
the wasp, Habrobraeon: Anna R. Wuitino and P, W. 
WKITINa. 


An instance of polymely in the frog: Albert KuIstk. 
A supemumerary fore limb located In the right steraal 
region is described. The humerus was morably aitiev* 
lated with a supomumerary pectoral girdle consisting of 
three oompouents. The manus and the distal portion of 
the radioulua were reduplicated. Probably the huiuems 
also represents fusion of two bones. The limb contained 
neither muscles nor nerves and exhibited no spontaneous 
movements. This limb probably arose from a portion of 
the right anterior limb bud which became separated and 
displaced from the remaining tissue in the limb bud area. 

Check list of birds of Wapello county, Jowa: Chas. J. 
Spikbr. 

Foods of fishes and the relation to flak culture: WXLLIS 
DeBtke. The conclusions as presented are based on data 
secured by examinations of fishes of Winona Lake, Indi- 
ana. It is quite evident that dsh of the same species 
require different foods at different ages, that fish are 
somewhat selective as to their food and that these habits 
make necessary a long food chain. This food cliain must 
then be produced for the successful and most efficient 
method of fish propagation and culture. While the rais- 
ing of fry to stock our streams and lakes is a very valu- 
able and necessary work, it is also true that the study of 
what fish do oat and an attempt to establish the required 
natural food chain is equally important. 

Some modem tendencies in ecological collections and 
exhibits: F. L. Fitzpatrick. 

The food of the short-nosed gar-pike (Lepisosteus 
platostomus) in Lake Okoboji, Iowa: Georoe E. Potter. 
OoUoctions of these fish were made, stomachs dissected, 
the contents examined and described. The hour of the 
day, temperature of air and water, region of the lake in 
which taken and method of taking are all given from 
records made for several individuals at the time of col- 
lecting. The results show that, in this lake, this fish 
feeds upon 60 per cent, other fish and 40 per cent emy- 
fish. Mention is made of the findings of several men who 
have worked on the food of fish* A short bibliography 
is appended. 

The relation of vitamine deficiency to muscle fatigue 
in rats: V. E, Nelson and F. M. Baldwin, in coopera- 
tion with Anna R. Brooa and Marjorie Cunninqium. 

Comparative rates of oxygen consumption in oerfoin 
marine forms: F. M. Baldwin. 

Some food reactions of snails: Erwin W. Johns. 

The rdle of vagi on gastric motility in Neoturus macu- 
laUis: T. L. Patterson, 

The banam snake, Boa imperaior: J. E. Guthrie. 
The small boa often found in bunches of bananas is the 
Central American boa, Boo imperator, closely related to 
Boa constrictor of South America, Those banana 
snakes’’ are uon-poisonous, and are very gentle, at least 
when young. The young ones found in banana bunches 
are usually from two to four feet long. Adults are said 
to roach nine feet. Notes are given on a captive speci- 
men kept under observation for about nine months. 

The terrestrial isopods of Iowa: Mayne LoNONBOlom. 

James H. Lees, 
Beoreiary 

(To be concluded) 
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SCIENCE NEWS 


PITHECANTHROPUS ERKCTUS 

^Science Service 

Arrm thirty years denial to his follow scientists from 
all nations, Dr. Eugene Dubois, discovoror of this 
ing link'' in Jmman evolution, haa accorded to the 
American School for Prehistoric Studioa in Europe, 
under the direction of Dr. AlcS HrdliCka, of the Smitli* 
sonian Inslitution, tho courtesy of the first opportunity 
to make a tliorough examination of the original fossils. 
On their return to Amsterdam on July 16 after an in- 
spection of the original bones at Dr. Dubois 's homo at 
Haarlem, tiie American fwdontists sctjmtid convinced that 
this ape man, was more nearly human than formerly 
believed. 

“The examination was in many rospccts a revelation," 
according to Dr. nrdli<5ka, "When Dr. Dubois publislios 
his detailed study, which he tells mo he expects to do 
before the end of the year, F it he cant hr op un erectus will 
asHumo an oven weightier place in science than it has 
held up to now. None of tho published illustrations or 
the casts now in various institutions is accurate. Es- 
pecially is this true of tho teeth and thigh bone. Tho 
now braincast is very close to human. The femur is 
without question human." 

Tho remains consist of the now for the first time 
thoroughly cleansed skull-cap, the femur, three teeth, 
two molars and one pvomolar. Besides these, there is a 
piece of a strange primitive lower jaw, a later, but 
nevertheless still primitive, typo of man found in lime 
deposits in a dilTorciit part of the island from that of 
the other bones. 

Dr. HrdliCka stated that tho original relics are even 
more important than hold hitherto. Ho predicted that 
though all controversial points may not be settled, the 
specimens will assume oven a weightier place in science 
than they have had up to tho present. 

Dr. J^ubois found these ape-man remains near Trinil 
in the island of Java in 1891, but since then has stead- 
fastly refused to allow other scientists to examine the 
originals thoroughly, so that they have had to content 
thomsolves with the costs and illustrations which Dr. 
HrdliJkn now declares to bo inaccurate. 

Dr. Dubois demonstrated personally and without re- 
serve tho precious specimens which have been withheld 
from other scientists for over a quarter of a century. 
The cordial invitation for the Americans to see the origi- 
nals was transmitted through Dr. Arthur Smith- 
Woodward, of the British Museum of Natural History, 
and given to Dr. HrdliJka when he arrived in Europe 
last month. 

Dr. HrdliCka wrote in a report of the Smithsonian 
Institution several years ago as follows: "On account 
of peculiar circumstances an attempt to describe first 
hand tho important specimens of Pithecanthropus meets 
with serious difficulties. It would surely seem proper and 
desirable that specimens of such value to science should 
bo freely accessible to well -qualified investigators and 


that accurate casts bo made available to scientific insti- 
tutions. Eegrettably, however, all that has thus far been 
furnished to the sciontific world is a cast of the skull 
cap, tho commercial replicas of which yield measure- 
monts difforout from those reported taken of the original, 
and several not thoroughly satisfactory illustrations; no 
reproductions can be had of the femur and the teeth, and 
not only the study but even a view of tho originals, whicli 
are still in the euro of their discoverer, are denied to 
scientific men." 

CALIFORNIA’S WATER POWER 

Science Service 

"Caijkornia's mountain streams made possible last 
year tho delivery of energy equivalent to a day's work 
by 4,300,000,000 people, or two and a half times the 
entire population of the world to-day," Eol>ort Sibley, 
consulting engineer of tliis city, said in a report made to 
the American Society of Mechanical Engineers, in which 
he described present day water power developments in 
this state and predicted a still greater future. In making 
his estimate of the amount of power already harneased 
by a network of six California power plants, he assumed 
that the daily work of a human being is equal to one 
kilowatt-hour of electric energy. 

Explaining how this amount of water-power is ob- 
tained, he said: There are no great Niagaras in this 
empire west of the Rockies, hence the engineer has found 
it necessary to create artificial waterfalls. His general 
method is to go up into the mountain gorges, build a dam 
to store the water, convoy this water through a ditch or 
tunnel, often ten to fifteen miles around the mountain 
si<le, at a gradient less than that prevailing in the main 
run of the stream, and thus create an artificial water- i 
fall of 1,000, 1,500, and often even greater then 2,0001 
feet vertical drop. Through giant pipes those waters am 
dropped against water wheels often of record propor- 
tions, thereby developing electric power which in turn; 
is transmitted to tho farm, to the mine, to the homo and; 
to the various industries in the great cities of the West. 

In discussing the present extent of water power utiliza- 
tion and future possibilities, Hr. Sibley called attention 
to the fact that California is a state of such proportions 
that if the northern boundary could be placed at the 
Wool worth Building in New York City, tho southern 
boundary would be somewhere near Jacksonville, Florida, 
and ho claimed that if the growth in population con- 
tinues for the next 27 years at the rate maintained from 
1910 to 1920, California will have a population in the 
generation immediately ahead of over 10,000,000 people. 

EXPLORATION OF ANCIENT MEXICAN 
CIVILIZATION 

Scienoe Service 

DuniNG the next ten years American archeologists will 
intensively study and excavate the ruins of the aneleBt 
Maya empires that flourished before the time of Oolmn- 
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J. WILLARD GIBBS AND HIB CONTRI- 
BUTION TO CHEMISTRY^ 

Thomas Carlyle expressed the thought that *^grcat 
men are the inspired texts of tliat divine Book of 
Revelations whereof a chapter is completed from 
epoch to epoch, and by some named History.” These 
words acquire singular significance when applied to 
him of whom it is my privilege to speak to-day. In 
a very real sense Josiah Willard Gibb.s was one of the 
most “inspired texts” which adorn the pages of the 
history of science in America. Unfortunately the 
process of exegesis has proved both difficult and slow, 
so that Gibbs did not live to see liimsclf fully under- 
stood nor tile practical value of his discoveries 
appreciated. 

Josiah Willard Gibbs was born in New Haven, 
Connecticut, Febmaiy 11, 18'39. He was the fourtli 
child and only son of Josiah Willard Gibbs, profes- 
sor of sacred literature in Yale Divinity School, and 
of his wife, Mary Anna, danghtor of Dr. Van Cleve, 
of Princeton, New Jersey. lie was descended from 
Robert Gibbs, the fourth son of Sir Henry Gibbs, of 
llonington, Warwickshire, who came to this country 
and settled in Boston in 1058. Henry Gibbs, one of 
the grandsons of Robert Gibbs, married, in 1747, 
Katharine, the daughter of Hon. , Josiah Willard, sec- 
retary of the inoviuce of Massachusetts. No fewer 
than six of the descendants of this couple have borne 
the name Josiah Willard Gibbs. The father of the 
subject of this shetcli was regarded by bis contem- 
poraries as a man of unusual erudition. He was 
remarkable for his extreme mtalesty and. for the con- 
scientious and painstaking nc(*uracy which character- 
ised all of his published work. One of his colleagues 
in commenting on his unermipleted translation of 
Gesenius's Hebrew Tiexicon wrote, “But with his 
unwonted thoroughnes.s ho could not leave a word 
until he had made tlie article upon it perfect, sifting 
what the author had written by independent investi- 
gations of his own.” Thus, not only through inheri- 
tance but also by precept and example, the son 
acquired those habits of thoroughness which marked 
all of his life-work. 

Willard Gibbs was prepared for college at the 
Hopkins Grammar Scliool, Now Haven, and entered 
Yale in 1854. 11 is brilliance as a student is attested 

1 Preeented bofoTo the hintorical section of the Ameri- 
can Chemical Society at the Now Haven meeting, April 
6, 1923. 
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by the fact that during his undergraduate career he 
was awarded several prizes for excellence in Latin and 
mathematics. After his graduation in 1368 he con-* 
tinned his studies in New Haven until 1863, when he 
received the degree of doctor of philosophy and was 
appointed n tutor in the college for a term of three 
years. During tlie first years of liis appointment he 
taught Latin, and in the third year physics, in both 
of which subjects he had earned distinction as an 
undergraduate. In 1860 he went to Europe, spending 
the winter in Paris, and the following year in Berlin 
where lie attended the lectures of Magnus and other 
notable teachers of physics and mathematics. After 
spending the winter of 3868-69 in Heidelberg, whore 
Helmholtz and Kirchoff were then lecturing, he 
returned to his home in Now Haven. Two years later 
he was appointed professor of mathematical physics 
in Yale College, a position which he filled with dis- 
tinction until the time of his death, April 28, 1903. 

Professor Gibbs was most widely known for Jus 
contributions to the science of thermodynamics, and in 
all of the standard treatises on this subject his name 
repeatedly occurs. It is probably true that no one 
ever displayed greater originality in method of treat- 
ment or discovered a larger number of important 
thermodynamical principles than did Gibbs, 

In 1873, when thirty-four yours of age, he published 
in the Transactions of the Connecticut Academy* his 
first paper, entitled “Graphical methods in 'the thermo- 
dynaini(^s of fluids.” In this paper the reader will be 
impressed with the author’s inclination to employ 
geometrical illustrations in preference to mechanical 
models as aids to the imagitiation. Gibbs recognized 
the fact that such models seldom fully correspond 
with the phenomena they are intended to represent 
and accordingly sought geometrical illustrations of 
his equations. In this endeavor he probably has had 
few if any equals. The late Professor Bumstead in 
commenting on his skill in this direction wrote as 
follows : 

With this inclination, it Is probable that he made much 
use of the voIurac^prcHSure diagram, the only one which, 
up to that time, had been used extensively. To those 
who are acquainted with the completeness of his iuvosti- 
gation of any subject which interested him, it is not sur- 
prising that his first published paper should have been a 
careful study of all the different diagrams which seemed 
to have any chance of being useful. Of the new dia- 
grams which he first described in this paper, the simplest, 
in some rospejcts, is that in which entropy and temp{3ra- 
ture are taken as coordinates; in this, as in the familiar 
volume-pressure diagram, the work or heat of any cycle 
is proportional to its area in any part of the plane ; fur 
many purposes it is far more perspicuous than the older 
diagram, and it has found most important applications 

3 Trans. Conn. Acad., 2, 309, (1873). 


[VouLVniim wte 

in the study of the steam engine. The diagram, however, 
to which Professor Gibbs gave most attention was the 
rplume'entropy diagram, which presents many advantages 
when the properties of bodies are to be studied, rather 
than the work they do or the heat they give out. The 
chief reason for this superiority is that volume and en- 
tropy are both proportional to the quantity of sabstance, 
whilo pressure and temperature are not; the rsprssenta- 
tion of coexistent states is thus e^ocially clear, and for 
many x}urp 06 es the gain in thia direction more than 
counterbalances the loss due to the variability of the scale 
of work and heat. No diagram of constant seale can, 
for example, adequately represent the triple state where 
solid, liquid and vapor are all present; nor, without con- 
fusion, can it represent the states of a substance which, 
like water, has a maximum denoity; in those cases the 
volumo-entropy diagram is superior in distinctness and 
convenience. 

His second paper, entitled “A method of geometri- 
cal representation of the thermodynamic properties 
of substances,”^ attracted the attention of physicisiB 
throughout the world. lie liere selects volume, en- 
tropy and energy as the three coordinate axes and 
pi'oceeds to develop the i)roperties of the resulting 
thermodynamic surface, the geometrical conditions for 
equilibrium, tlio criteria for its stability and the con- 
ditions for coexistent states, as well as those for the 
critical state. The importance of this work was 
quickly recognized by James Clerk Maxwell who, 
towards the end of his life, constructed a model of 
sucli a surface with his own hands and presented a 
cast of it to ProfeSvSor Gibbs. 

These two papers demonstrated to the world Gibbs’s 
extraordinary powei-s in the domain of mathematkal 
physics, and presaged the appearance of his moat 
celebrated contribution to scientific literature, entitled 
“On the equilibrium of heterogeneous subatancea.”* 
This paper, which won for him universal fame, was 
published in two parts in the Transactions of the 
Connecticut Academy, the first part appearing in 1876 
and the second part in 1878. The author here applied 
the principles of thermodynamics to the conditions of 
equilibrium between substances differing not only in 
chemical properties, but also in physical state. 
few attempts which had been made prior to the woitk 
of Gibb.s to bring chemical action within the scope of 
the fundamental laws of thennodynamics had proven 
only partially successful. No broad generolizations^r 
connecting thermal energy and chemical energy, sim- 
ilar to the relations which were known to obtain in 
the case of mechanical energy, had been established. 
It waa Willard Gibbs who supplied the artroke of 
genius necessary to the solution of the problem. Not 
only did he blase the trail, but in this Bmsteriy pulh 

# Trans. Conn. Acad., 2, 382 (1873). 

4 Trans. Conn. Acad,, 3, 108 (1876); 8, 343 (1878). 
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Uofttioa be carried the study of ttw telationa between 
thermal energy and the energy of ehemical reaction 
to a degree of completeness which rivals that of the 
older theory dealing with mechanical energy. It 
should be borne in mind that this older theory had to 
do with a far leas complicated subject. As one of his 
biographers wrote; 

The older theory was the work of a number of men 
whose mathematical deductions were constantly being 
cheeked by experiment and who had the stimulus of 
mutual suggestions from each other’s work. Professor 
Gibbs worked alone in a f eld in which be had no rivals 
and no helpers; he published practically all that he had 
to say upon the subject In a single paper of great length ; 
and there were scarcely any experiments to which he 
could look for confirmation or suggestion as to his theo- 
retical conclusions. Yet his very numerous results were 
correct, were of the highest importance, and were ex- 
tremely general in application. Many things which had 
been mysteries, and concerning which our ignorance had 
been confessed by such vague terms as ^‘affinity” or 
** catalytic action,” were in this paper shown to be sim- 
ple and direct consequences of the two laws of thermo- 
dynamics. Relations between facts and laws of chemical 
action were stated a priori which have since been verified 
by laborious and exact experiments; in fact there is little 
exaggeration, if any, in the statement that this pa{>er 
contains, so far as general principles are concerned, prac- 
tically the whole of the science which is now called physi- 
cal chemistry and which had scarcely been begun when 
it was written. Considered merely as an intellectual tour 
de force, there are very few chapters in the history of 
science which can be compared with this; as an example 
of scientific prediction it is probably without a rival in 
the number and complexity of the relations discovered 
by a priori reasoning, in a science essentially experi- 
mental. 

Notwithstanding the importance of this paper, it 
was a number of years before its value to the science 
of chemistry was fully appreciated. The cause of 
thia delay was, in large measure, due to the fact that 
the author expressed his generalizations in terms of 
mathematics of which the average chemist of forty 
years ago was blissfully ignorant. 

In 1892 the paper was translated into German by 
Ostwald and seven years later Le Chatelier trans- 
lated it into French. In the preface to the German 
edition, the translator writes: 

The importance of the thermodynamic papers of 
Willard Gibbs can best be indicated by the fact that in 
them is contained, explicitly or implicitly, a largo part 
of the discoveries which have since been made by various 
bvestigators in the domain of chemical and physical 
equilibrium and which have led to so notable a develop- 
ment in this field. , . . The contents of this work are 
to-day of immediate importance and by no means of 
merely historical value. For of the almost boundless 


wealth of results which It contains, or to which it points 
the way, only a small part has up to the present tkip& 
been m^do fruitful. Untouched treasures of the greatest 
variety and of the greatest importance both to the thoD- 
retieal and to the experimental investigator still lie within 
its pages. 

Le Chatelier, in the foreword to the French edition, 
reminds his readers that 

To Professor Willard Gibbs belongs the honor of having 
created by the systematic use of thermodynamic methods 
a new branch of chemistry, the importance of which, 
daily increasing, has now become comparable to that of 
the gravimetric chemistry created by Lavoisier. 

While it obviously lies beyond the scope of thia 
paper to attempt an outline of this remarkable piece 
of work, it should bo pointed out that many of ita 
theorems have served as gpiides for experimental in- 
vestigations of fundamental importance, while others 
have served to classify and explain, in a thoroughly 
satisfactory manner, the results of numerous re- 
searches. No one who is familiar with modem physi- 
cal chemistry can study this paper without beitig pro- 
foundly impressed by the remarkable clearness with 
which Gibbs formulated many of its fundamental 
theorems, despite the fact that so little experimental 
data was available. 

Thus, in his treatment of binary mixtures in which 
one of the components was assumed to be present in 
relatively small amount, he deduced the law of dilute 
solutions which, as is well known, was subsequently 
derive<l by Van^t Hoff from the experimental data of 
Pfeffer and Traube. 

One also finds a derivation of the exact relationship 
which obtains between the chemical energy trans- 
formed and the maximum electrical energy developed 
iu a reversible galvanic cell. Gibbs clearly pointed 
out that the total thermal energy of the chemical re- 
action occurring within a galvanic cell is never com- 
pletely transformed into electrical energy, unless the 
temperature coefficient of electromotive force is zero. 
This same relationship was independently discovered 
by Helmholtz about four years after the publication 
of Gibbs’s paper; in consequence of this fact its 
mathematical formulation is comftionly known as the 
“Gibbs-Helmholtz equation.” 

It was Gibbs who first pointed out, that at the sur- 
faces of dispersed systems, a different concentration 
ia to be expected from that which obtains in the body 
of the dispersoid. While ho did not knpw or employ 
the modern concept of dispersed, systems, his deduc- 
tions were of such a general character that they may 
be applied to the special field of colloids. 

Another generalization of interest to the chemist 
which was first clearly stated in this paper deals with 
the direction of cJiange of vapor pressure which oo- 
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ours in the distillation of a mlxtare of clianging com- 
position. This generalisation, sometimes referred to 
as the Gibbs-Konownlow rule, states that a liquid mix- 
ture corresponding to a minimum or maximum of 
vapor pressure at any specified temperature has the 
same composition as the vai>or with which it is in 
equilibrium. 

By far the most important principle enunciated in 
this wonderfully comprehensive paper, however, is 
that commonly known as the “phase rule.^^ The Dutch 
physical chemist, lloozeboom, was the first to recog- 
nize the value of this principle in connection with 
the study of heterogeneous systems, and it is to him 
that we owe the familiar simplified statement of the 
theorem as well as numerous illustrations of its appli- 
t;ations. The phase rule, ns is well known, defines 
the conditions of equilibrium in a heterogeneous sys- 
tem by the relation between the number of coexisting 
phases and the number of components constituting 
the system. It may be briefly stated as follows: A 
system will be in equilibrium when the number of de- 
grees of freedom is equal to the number of compo- 
nents less the number of phases increased by 2. It 
may be of interest to mention that Gibbs was the first 
to employ the term “phase” to signify a discrete por- 
tion of matter in which the smallest visible particles 
are all exactly alike, and which is, therefore, sepa- 
rated in space from every other homogeneous, but 
dissimilar jiortion of matter. 

The importance of the phase rule in the realm of 
theoretical chemistry is to-day fully recognized. It 
has furnished a valuable basis for the classification of 
closely allied cberaioal compounds and has proven a 
trustworthy guide, both in the discovery of new sub- 
stances as well as in the determination of the range 
of their stability. Its practical importance is attested 
by the fact that it forms the basis of modern metal- 
lography. The variation of the engineering proper- 
ties, such as tensile strength, ductility, etc., with vary- 
ing concentration and varying thermal treatment, can 
only be satisfactorily elucidated with the phase rule 
as a guide. The application of the phase rule to the 
metallurgy of iron and steel furnishes one of the most 
striking illustrations of its value. The phase rule has 
proven of inestimable value in connection with the in- 
teresting investigations upon minerals and rocks 
which have been in progress for some years at the 
Geophysical Laboratory in Washington, while in the 
ceramic arts and in the manufacture of glass it is 
destined to play an increasingly important rSle. 

In 1879, Gibbs published a paper, “On the vapor- 
densities of peroxide of nitrogen, formic acid, acetic 
acid and perchloride of phosphorus, and a few 
years later he wrote a series of letters to the secre- 

8ci. [3], 18, 277, 371 (1879), 


tftry of the electrolysis committee of the Britiab 
aociation on “Electrochemical thennodynamioa,^ 
These papers, together with those previously men^ 
tioned, comprise all of his contributions which have a 
direct bearing upon the science of chemistry. 

Besides Gibbses remarkable achievements in the do- 
main of mathematical physics, he won equally great 
distinction in the realm of pure mathematics. his 
lectures on mathematical physics he became aware of 
the need for a vector algebra by means of wliich the 
complex space relations, so frequently encountered in 
the study of the theory of electricity and magnetism, 
could be adequately expressed. To meet this require- 
ment he developed a system of vector analysis for the 
use of his students. This was at first printed in 
pamphlet form, but subsequently Professor Gibbs, 
somewhat reluctantly, consented to its formal publi- 
cation. 

Between the years 1882 and 1889 he published five 
papers dealing with the electromagnetic theory of 
light which arc regarded by physicists as remarkable 
for the entire absence of special hypotheses as to the 
connection between matter and ether. 

Professor Gibbs’s last work, entitled, “The elemen- 
tary principles of statistical mechanics,” published in 
1902, is a masterly exposition of the methods avail- 
able for the study of systems endowed with several 
degrees of freedom. This work Is said to have opened 
new vistas to students of mathematical physics. 

At the time of his death, in 1903, Professor Qibbs 
was engaged in the preparation of some additional 
chapters on heterogeneous equilibrium for a collected 
edition of his contributions to thermodynamics. 

He was the recipient of many honors from learned 
societies and universities both at home and abroad. 
Among the societies and academies of which he was a 
member, or a correspondent, may be mentioned the 
Connecticut Academy of Arts and Sciences, the Na- 
tional Academy of Sciences, the American Academy 
of Arts and Sciences, the Koyal Institution of Great 
Britain, the Cambridge Philosophical Society, the 
Royal Society of London, the Royal Prussian Acad- 
emy of Berlin, the French Institute, the Physical So- 
ciety of London, the Bavarian Academy of Sciences 
and the American Mathematical Society. He received 
honorary degrees from Williams College, and fiajm 
the universities of Erlangen, Princeton and Christi- 
ania. In 1881 he was awarded the Rumford Medal 
from the American Academy of Boston, and in 1901 
the Copley Medal from the Royal Society of London. 

In 1910 a medal was founded in his honor by the 
Chicago Section of the American Chemical Society to 
be awarded annually for the best paper or address 
presented before the section. 

• Bep. Brit. Amoc. for 1886, p. 388; for l88p, p. 348* 
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Aa teftcher, Professor Gibbs is said to have pos- 
sessed great originality and to have inspired all who 
came under the spell of his genius. In his class- 
room there were often revealed 

Bich stones from out the labyrinthine cave 

Of research, pearls from Time's profoundost wave 

And many a jewel bravo, of brilliant ray, 

Dug in the far obscure Cathay 
Of meditation deep . . . 

The late Professor Bumstead, who was among those 
privileged to study under him, writes: 

Although long intervals sometimes elapsed between 
Jiis publications, his habits of work, wore steady and sys- 
tematic; but he worked alone and, apparently, without 
need of the stimulus of personal conversation upon the 
subject, or of criticism from others, whicli is often help* 
ful even when the critic is intellectually an inferior. So 
far from publishing partial results, he seldom, if ever, 
spoke of what he was doing until it was practically in its 
final and complete form. This was bis chief limitation 
as a teacher of advanced students; he did not take them 
Into his confidence with regard to his current work, and 
even when he lectured upon a subject in advance of its 
publication, the work was really complete except for a 
few finishing touches. Thus, his students were deprived 
of the advantage of seeing his groat structures in the 
process of building, of helping in the details, and of 
being in such ways encouraged to make for themselves 
attempts similar in character, however small their scale. 
But on the other hand, they owe him a debt of gratitude 
for an introduction to the profounder regions of natural 
philosophy such as they could have obtained from few 
oUlot living teachers. Always carefully prepared, his 
lectures were marked by the same groat qualities as his 
published papers end were, in addition, enriched by many 
apt and simple illustrations which can never be forgotten 
by those who heard them. ... No student could come 
in contact with this serene and impartial mind without 
feeling profoundly its influence in all his future studios 
of nature. 

As a man Professor Gibbs was singnlarly retiring. 
With the exception of those few years spent as a stu- 
dent in Europe, he lived quietly during the academic 
year in New Haven and passed his summer vacations 
among the mountains of New Hampshire. He never 
married but made his home with his sister and her 
family. Professor Gibbs was unfeignedly modest 
with regard to bis achievements, so much so, in fact, 
that those who were nearest to him believe that he 
failed to realize his remarkable mental endowments. 
He never permitted the importance of his scientific 
work to interfere with the most trivial duties as an 
official of the college, and he was ever ready to give 
generously of his time to those of his students who 
came to him for advice or assistance. In looking 
thiotigh some of his correspondenoe recently, a mem- 


ber of his family was particularly impressed by the 
patience he displayed in endeavoring to help tliose 
who were victims of some scientific delusion. In sev- 
eral instances he carried on lengthy correspoudenoo 
with such people, even though they might not be open 
to conviction, in the effort to point out where their 
fallacies lay, Ex-presidont Hadley said of him, ^^his 
plain way of seeing straight where other people’s pre- 
conceived ideas compelled them to see crooked was 
characteristic of the man and of his work from begin- 
ning to end.” In a review of his collected papers 
which appeared in the Nation, the opinion was ex- 
pressed that ‘Mosiah Willard Gibbs advanced science 
the world over more than it has ever been given to 
any other American researcher to do,” while one who 
knew him intimately said of him, *'the greatness of 
his intellectual achievements will never ovej'slmdow 
the beauty and the dignity of his life.” 

Wherever he be flown, wliatcvor vest 
The being hath put on which lately here 
So many- friended was, so full of cheer 
To make men feel tho Seeker's noble zest, 

We have not lost him nil; he is not gone 
To the dumb herd of them that wholly die; 

Tho beauty of his bettor self lives on 
In minds he touched with firo, in many an oy© 

Ho trained to Truth's exact severity. 

Frepeuick H. Qetman 

Stamford, Connecticut 


MEDICAL RESEARCH 

Many of the less reputable characters of history 
have found charitable interpreters in our time, M. 
Anatole France, for example, put the case for Gallio 
in a very favorable light. But Gallia's contemporary, 
Simon, alleged to have been a sorcerer but perhaps 
only a psycho-pathologist with a flair for promishig 
therapeutic improvements, remains proverbially in- 
famous. Yet, on the evidence, it seems that Simon 
was treated a little harshly. He appears to have 
made to the Apostles a proposition which would 
surely have seemed neither novel nor heinous to the 
Academic Registrars of the schools of Athena or Per- 
gamos. One w^onders what Peter would have said if 
Simon the magician, instead of merely offering the 
Apostles a fee for a course of lectures, had invited 
them, for a substantial consideration, to devote their 
entire energies to research into one problem of 
psycho-pathology named by himself. This at least is 
certain, that any such proposal in the twentieth cen- 
tury would be welcomed by a largo majority of the 
general public and an important minority of the 
medical profession as a praiseworthy, public-spirited 
action to which the offensive word **simony” could 
not possibly be applicable. 
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The fact is tliat a great many sensible and honor- 
able men act as if they believe that '^the gift of God 
may be purchased with money/’ because thiSi like 
most false doctrines, contains an element of truth. 
The element of truth is plain enough. He who is in- 
faired by a Daemon, can not deliver his message, if 
bodily needs are not satisfied. It is rank simony — 
bGlIdeB being ridiculous — to believe tliat the ofEer of 
a ^rise of a million will cause a better play than 
'^fiiitilet” to be written or finer researches than those 
of Pasteur to be accomplished; it is not simony but 
elementary common sense to believe that a nation 
Which condemns poets and research chemists to hope- 
less poverty is unlikely to breed Shakespeares and 
Pasteurs. 

These considerations are so obvious, their applica- 
tion in the field of art and literature, to that manifes- 
tation of the Holy Ghost, so universally admitted, 
tliat one must suppose the would-be purchasers of dis- 
coveries in the field of medicine do not really under- 
stand that the operation of the spirit there is com- 
parable with that of the literary or artistic daemon. 
Perhaps the reason is that no general readers and 
very few medical men have any sense of the secular 
continuity of research and its applications. It is not, 
generally speaking, true tliat either the rise or decline 
of a great killing disease, such as tuberculosis or can- 
cer, exhibits discontinuities certainly referable to some 
one factor. In the popular sense of the words, there 
is no disease the ^^cause” of which is more exactly 
known than tuberculosis. No scientific communica- 
tions were ever more exact and complete than those in 
which Koch described and defined the ‘‘cause,” the 
living germ, which is responsible for the morbid 
changes. One might expect— to judge from popular 
utterances — that failing a knowledge of the “cause” 
we should be powerless and having such knowledge, 
omnipotent in our struggle with tuberculosis. An ex- 
amination of the annual rates of mortality over the 
last seventy years dispels any such illusion. The 
discovery of the “cause” has neither accelerated nor 
slackened the rate of decline. Bubonic plague, again, 
ceased to be a prime cause of mortality in this coun- 
try rather more than 200 years before its “cause” 
was known ; knowledge of its “cause” has not enabled 
us to conquer it in British India. Scarlet fever is 
(at present) a small factor of mortality, although its 
“cause” is unknown. Diphtheria, on the other hand, 
is an irn]>ortant means of death, but its “cause” has 
been isolated and exactly studied. 

From these facts w^e may infer that the “cause” of 
a disease, in the popular sense, is but an incident of 
research, not the goal of a natural philosopher. The 
professed enemies of research have indeed inferred 
from some of these facts that laboratory investigation 
is worthless and, in drawing that inference, have been 


as illogical as the euthusiasts who conceive medioal 
research as a true adventure of Sherlock Holmes. If 
instead of reading about the work of great investi- 
gators wo studied the classics of the science them- 
selves, we should find that the great men never ex- 
pected to pass at once from the isolation of a “cause” 
to the conquest of a disease — another overworked 
metaphor of popular medicine. The importance they 
attached to the discovery of a “cause” was the power 
it conferred of simplifying the conditions of study, 
of making it possible to imitate the operations of 
nature under controlled conditions. We may freely 
grant that, in fact, at the present time, scarlet fever ^ 
is a much less formidable disease than diphtheria, al- 
though sixty years ago it was probably a more aerious 
disease and that laboratory research has, so far, given 
us no aid in the struggle against scarlet fever. Even 
so, in a very real sense, the terrors of scarlet fever 
arc greater than those of diphtheria. The reason is 
this. The 8imi)liftcation of the issues which the iso- 
lation of the bacillus of diphtheria permitted, the con- 
sequent possibility of an experimental study of means 
of immunization, has given us a method of prophy- 
laxis which, however far from perfection it may be, 
is demonstrably efiicient, so efficient that we may be 
absolutely certain that such rates of mortality as were 
not uncommon 100 years ago in large populations 
will never again be seen in a civilized country. We 
can make no such confident prediction regarding 
scarlet fever, we have no experimentally suggested 
prophylactic, good, bad or indilferent If the type 
of that disease changes again — 200 years ago, in 
Sydenham’s day, it was as mild as it is now, sixty 
years ago it was one of the great killing diseases of 
childhood — we shall not be much better off than in 
the influenza epidemic of 1918 and for the same rea- 
son. The instances of anti-typhoid inoculation within 
the sphere of prophylaxis or of salvarsan, within the 
field of personal cure, are similar. The epidemiolog- 
ical problems neither of the enteric fevers nor of 
syphilis have been completely solved by the isolation 
of the “cause,” but in each cose the isolation has led 
to a sensible diminution of human misery. But that 
the isolation of a “cause” shall in fact lead to a right 
use of the means of discovery which the isolation has 
rendered possible, another condition must be realized 
— ^thero must be a man of genius fit to use the tools 
placed in his bands. It was not the discoverer of the 
“cause” of enteric fever who devised the vaccine; 
Ehrlich did not discover the parasite of syphilis- 
Lbter’s work would have been impossible without 
that of Pasteur, but Pasteur could not have done whet 
Lister did. Everybody, I suppose, realizes the great- 
ness of both Pasteur and Lister ; nobody wastes time 
in disputing which was the greater. In the achieve- 
ment of any great thing many have cooperated ; it is 
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oertain that both listor and Paateur wotild havo re- 
called to our hifflnories many names of men, their in- 
tellectual peers, who had a part in the work which we 
assoeiato with them alone. If we consider only the 
men prominently associated with the advance of 
knowledge, of research into the etiology, prevention 
and treatment of some disease with respect to which 
we have been successful, we shall rarely, perhaps 
never, be able to name one man who deserves the 
lion’s share of credit. In the history of research into 
typhoid fever, a glorious history, the names of Budd, 
Pettenkoffer, Ebertb, Klebs, Gaffky and Almroth 
Wright, stand out. They were men who all greatly 
surpassed the normal standard of mtellectual power, 
but were trained in different schools, and reached 
their several ends by different means; all were great 
investigators, not one was a sleuth hound who, having 
dramatically arrested the villain of the typhoid mys- 
tery, received the reward offered by a medical Scot- 
land Yard. 

It is just as futile to offer prizes for specific dis- 
coveries in medicine as to offer rewards for the com- 
position of tragedies. Perhaps it is more futile, 
since the cooperative element in scientific discovery is 
more prominent. The recognition of that element 
has induced some to think that while it is wrong to 
attempt to purchase individuals it is right to try to 
purchase groups. We hear much of the need for team 
work. But the success of team work in matters of the 
spirit depends upon the willingness of individuals to 
act as a team. Even at football, I have heai'd, one 
can not manufacture an invincible eleven by bribing 
star players to form a side. To the business organizer 
of scientific victories it might seem obvious that the 
united forces of the best clinician, the best bacteriol- 
ogist, the best biochemist, the best epidemiologist and 
the best men in a dozen other specialities, mobilized 
on the cancer front, would speedily conquer that re- 
doubtable enemy of the middle-aged and elderly. 
But unless it can first be shown that all these star 
performers wish to abandon the investigations in 
which, by definition, they are successful, and are able 
to work in team, the obvious expedient begins to look 
very much like the sorcerer’s heresy, to be another 
effort to purchase the gift of God with money. 

One is, therefore, led to state certain facts and to 
base upon them certain principles. 

The facts are that no great discovery ^nds alone 
and no important advance in medicine has been the 
result of working with a single intellectual tool. Upon 
these facts, wo ground certain principles, or rather 
one general principle. It is that the endowment of 
research, the general support of all who approve 
themselves worthy to extend the bounds of knowledge 
in my direction, should be a rule of policy, both per- 
sonal and collective. The rule of Looking-Glass Gar- 


den, that if one wishes to meet the Bed Queen one 
walks the other way, holds in other gardens; its 
moaning was familiar to the psychologist who said 
that *^the foolishness of God is wiser than men; and 
the weakness of God is stronger than men.” It has 
been the rule of the most successful endowment of 
research England has yet seen, that administered by 
the Medical Research Council. If A. B. submits a 
program of research which, he conceives, will throw 
some light upon the etiology of acromegaly, let us 
say, and the council are satisfied that he knows what 
he is talking about, they do not say to him, “Yon are 
evidently an able young man and your idea is good, 
but acromegaly is a rare disease and kills its units, 
while cancer is a common disease and kills its thou- 
sands, if you will turn your attention to cancer we 
will give you twice the grant you ask.” They do not 
presume to control the operations of the human spirit; 
they know that it is quite possible that a research 
into acromegaly may teach us more about cancer than 
a specific inquiry into cancer. The wise old physician 
who endowed the best scientific foundation of Oxford 
did not insist that his traveling fellows should study 
any particular thing; he wished them to study and 
tliat was enough. 

Those who demand that more money should be de- 
voted to research in one particular field, that more at- 
tention should be devoted to influenza, to cancer or 
to some other particularly important matter and sneer 
at the allocation of grants for “academic” investiga- 
tions have forgotten this principle and are in danger 
of the judgment pronounced upon Simon the sor- 
04 jrer. 

MA.rou Greenwood 

HIX.LORE8T, Ciirmcrr Hilt., 

Louohton, Enolanu 


THE CONSERVATION OF MARINE 
MAMMALS 

The killing of extraordinary numbers of whales 
from shore whaling stations in different parts of the 
world during the past few years through the use of 
improved modem weapons and means of transporta- 
tion seriously endangers the future of those animals. 
This situation, coupled with the knowledge of what 
has occun'ed in the past to seals, sea elephants and 
some other marine mammals, has drawn attention to 
the urgent need of taking steps to bring about proper 
conservation of all the existing valuable sea mam- 
mals. 

In the United States, the most active organization 
gathering and disseminating information on the sub- 
ject is the Committee on Conservation of Marine Life 
of the Pacific Division of the American Association 
for the Advancement of Science, under tlxe leadership 
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of Dr, B. W, Evermann, Director of the Museum^ 
California Academy of Sciences- The National Re- 
search Council, the Bureau of Fisheries of the De- 
partment of Commerce, and the Bureau of Biological 
Survey of the Department of Agriculture, are all 
taking n lively interest in this subject and desire to 
assist in developing a practical method of conserving 
these forms of wild life. 

The Natural History Society of British Columbia, 
under the leadership of its president, Dr. William N. 
Kelly, is also taking an active part in this conserva- 
tion movement. In recent correspondence with Dr. 
Kelly I referred to the difficulty of controlling the 
taking of whales offshore outside the three-mile limit, 
to which he replied in part as follows : 

Begardlng the taking of whales outside the three-mile 
limit, the Canadian Act (Statutes of Canada, 1914, 
Chapter 8, Section 8) has provided for this contingency 
by forbidding any whale not captured in the manner 
described by the Act being brought ashore to a Whaling 
Station for reduction into oil and fertilizers, and it also 
prohibits any whale being brought to a shore station 
except by the boat from which it was harpooned. 

He adds further that he is 

inclosing a cutting from Lloyd’s List, I<ondon, 23d of 
March, 1923, on the Whaling Eosoarch Expedition that 
is about to leave for South Atlantic Whaling Stations 
and this will indicate that Great Britain' is also alive to 
the necessity of further restrictions for the conservation 
of these mammals. 

The interesting quotation which Dr, Kelly sends 
reads as follows : 

With regard to the announcement that the Antarctic 
ship ** Discovery” had been purchased by the Crown 
Agents for the Colonies on behalf of the Government of 
the Falkland Islands, it is now stated officially by the 
Colonial office that the vessel is to be employed pnnci< 
pally in research into whaling in South Georgia and the 
South Shotlands, which are Dependencies of the Colony. 

There is a very large whaling industry in these De- 
pendencies, and the present amount of scientific knowl- 
edge regarding the numbers and habits of the whales is 
insufficient to enable the industry to bo controlled in such 
a way as to afford security against depletion of the stock. 
The principal task for which the vessel will be employed 
is to ascertain the geographical limits of the stock of 
whales, to trace their nugrations, and to form some idea 
of their numbers and the rate of reproduction. But the 
expedition will also afford opportunities for adding to 
scientific knowledge in many other directions, and par- 
ticularly in oceanography, meteorology and magnetism. 
The work will be generally on the lines recommended in 
the report of the Interdepartmental Committee on Re- 
search and Development in these Dependencies.! 

! SoiBNOE, Juno 22, 1928, pp. 715-716, contains a more 
extended notice of this expedition. 


The example set by the Britiah Qovemment in be- 
ginning definite research work covering the life hie- 
toriea of whales is one tliat should be extended to 
cover seals, and other sea mammals, and should be 
promptly followed by the United States and other 
maritime nations which are conuncrcially interested in 
the pursuit of these mammals and in the extended 
utilization of their products. It is obvious that the 
present uncontrolled, wholesale slaughter of sea mam- 
mals over most of their range and practically 
throughout the year can result only in their rapid 
extermination. 

During the last century the pursuit of sea mam- 
mals was carried on on a great scale and yielded an 
enormous return in oil, whale bone, bides and furs of 
fur seals and sea otters. Several species have been 
nearly or quite exterminated by this pursuit and 
others will follow without concerted action. Proper 
control of the hunting of these animals will perpetu- 
ate indefinitely the returns from this valuable natural 
asset. 

The succ^ess of the fur-seal treaty, whereby, 
through international action, Japan, Russia, Eng- 
land and the United States safeguard the breeding 
grounds of the fur seals on the Fur Seal Islands, in 
Alaska, has been a practical demonstration of the ef- 
fectiveness of such action. It k to be hoped that a 
similar treaty between the maritime powers interested 
may be equally effective in saving the other sea mam- 
mals from their threatened extinction. 

E. W, Nelson 

Bureau or Biological Survey, 

Washington, D, C. 

SCIENTIFIC EVENTS 

INTERNATIONAL CONFERENCE ON 
STANDARDIZATION 

A confehence of the secretaries of national indus- 
trial standardizing bodies was held in Switzerland 
from July 3 to 7. Thirteen countries were repre- 
sented, including all the more important industriai 
nations of Europe and America. The sessions were 
held in Zurich and in Baden. 

A leading topic discussed by the oonferenoe was the 
interchange of information between the various na- 
tional bodies during the development of the work in 
the different countries. At the first conference hold in 
London two years ago, arrangements were made for 
the systematic interchange of completed work and, to 
some extent, of information on work in progress. Ex- 
perience had shown such an early interchange to be 
extremely important for the work within the different 
countries from the national viewpoint alone, and quite 
irrespective of tlie question of international standardi^ 
zation. 
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While it wa« not possible to overcome all the 
cultiea existing by virtue of the important industrial 
considerations involved, very substantial progress was 
made. It is believed that the steps taken will lead 
immediately to a substantially increased amount oi 
interchange of information during the earlier stages 
of standard! asation work, and that the way has been 
paved for a much more extensive interchange in the 
future. 

Provision was made for continuing the work of tlie 
conference on the many administrative problems of 
common interest, through a loose-knit continuing or- 
ganization. An example of such work planned by 
the conference is the translation of technical terms of 
special importance or difficulty in standardization 
work. There will gradually be built up such a vocab- 
ulary of technical terms, mainly in English, French 
and German, but supplemented as far as may bo 
feasible and necessary by the corres landing terms in 
other languages. Another example is the work undei- 
taken by the conference on the classification and no- 
menclature of standards. 

The conference was attended by the following dele- 
gates: 

Austria 

Austrian Standards Committee for 

Industry and Trade .Jaro Tomaides 

Br.nGiuM 

Belgian Association for Standard- 
ization - G. L. Gerard 

Canapa 

Canadian Engineering Standards 

Association — R, J. Burley 

Cmchoblovakia 

Czechoslovakian Standards Socioty.-B. Rosenbaum 

R, Matousch 
F. Kneidl 

Masaryk Academy of Labor, Stand- 
ards Committee Jan. F. Kottland 

Foanok 

Permanent Committee for Standard- 
ization -Bug. Lemaire 

Germany 

Standards Committee of German 

Industry W. Hellmich 

Great Britain 

British Engineering Standards As- 
sociation C. Lo Maistre 

Holland 

General Committee for Standardiza- 
tion in the Netherlands- _..J. Goudriaan 

Italy 

General Committee for Standardiza- 
tion in the Mechanical InduatrieB.-.Eenxo Curti 
Norway 

Standardization Committee of the 
N orwegian In dustrial Associ a- 

tion - Alf. Erikson 

Sweden 

Swedish Industrial Standardization 
Committee - - — ....Amos Kruse 

Swedish Machine Industries Asso- 
ciation — - E. Fornandor 

H. Tdmebohm 


Switzerland 

Standards Federation of the Asso- 
ciation of Swiss Machine Indus- 
tries - H. Zollinger 

Cnited States 

American Engineering Standards 
Committoo P, G, Agnew 

THE BIOLOGICAL LABORATORY OF COLD 
SPRING HARBOR 

On August 4, a meeting of residents of Bong Island 
and a number of biologists, former workers at the 
Biological Laboratory, met at Blackford Hall, Cold 
Spring Harbor, to form a corporation to take over 
the Biological Laboratory from the Brooklyn Insti- 
tute of Arts and Sciences. The following are some 
of the I^ng Islanders who have joined the corpora- 
tion: Frank L. Babbott, Robert Bacon, Dr. Richard 
Derby, Mr. Henry W. DeForest, Mr. Frank N. 
Doubleday, Dr. George Draper, Mrs. George S. 
Franklin, Theodore A. Haveimeyer, Henry Hicks, 
Dr. W. B. James, Walter Jennings, Mrs. Otto H, 
Kahn, B. C. Loffingwell, Nelson Lloyd, W. J. Matho- 
eon, Dr. Frank Overton, Mrs. C. C. Rumsey, Morti- 
mer L. S chill, Henry L. Stimsou, John H. J. Stewart, 
Rosina C. Boardman and others. Among adhering 
biologists are: Bashford Dean, Harris H. Wilder, H. 
S. Pratt, A. F. Blakeslee, E. C. MacDowell, Sewall 
Wright, H. D. Fish, Ezra Allen, John T. Buchholz, 
L. C. Strong, L. A, Brown, James E. Peabody, Nor- 
man MacD. Grier, George B, Jenkins, George F. 
Sykes, William Smith, Gail H. Holliday, Emilia M. 
Vicari, E. N. Trnnscau and J. Walter Wilson. A 
board of managers composed of eight local members 
and the following biologists was organized: H. E. 
Walter, of Brown University; G. Clyde Fisher, Amer- 
ican Museum of Natural History, New York; H. M. 
Parshloy, Smith College; Duncan S. Johnson, The 
Johns Hopkins University; H. D. Fish, University of 
Pittsburgh; Professor W. W. Swingle, of Yale Uni- 
versity, and C. B. Davenport. Stops have been taken 
to secure the transfer of the laboratory from the 
Brooklyn Institute to the Long Island Corporation. 
The board of manag(n*s nominated Mr. Reginald Q. 
Harris to act as director for one year during the 
period of tranfer. 

DICTIONARY OF SPECIFICATIONS OF THE 
BUREAU OF STANDARDS 

Work has been started at the Bureau of Standards 
on the compilation of material for a dictionary or 
handbook of specifications for supplies purchased by 
federal, state and municipal governments and public 
institutions. This work grew out of a meeting held in 
May, 1923, of State Purchasing Agents from all over 
the country, and at which the cooperation of the va- 
rious states was assured in this matter. 



m 


S€im€E 




On July 11, a conference was held of various na- 
tional organizations interested in the preparatioti and 
unification of purchase specifications and in their use 
from the point of view of both the producer and the 
consumer. This conference was called for the purpose 
of organizing an advisory committee to cooperate with 
the Department of Commerce and the National Con- 
ference of State Purchasing Agents in the work of 
formulating purchase standards, specifications and 
tests. Although no meeting of this advisory commit- 
tee has yet Iveen held, the various organizations repre- 
sented are cooperating actively in the actual work of 
compiling the material for the dictionary, and a great 
deal of information has been supplied. 

Correspondence conducted wuth the officers of trade 
associations and the purchasing agents of a large 
number of municipalities and public institutions has 
established the fact that all the individuals and groups 
for M^hich the dictionary of specifications is being pre- 
pared w'ill welcome its appearance enthusiastically 
and cooperate actively in the preparation. 

A collection is now being made of all available 
specifications prepared by the various departments 
and independent establishments of the federal gov- 
ernment and tliose used by state and municipal gov- 
ernments, public institutions, and the important na- 
tional trade associations and technical societies. These 
specifications are being thoroughly card-indexed and 
classified. Care is being taken to pick out those speci- 
fications which are most urgently needed, and due con- 
sideration is being given to the attitude of purchasers 
and consumers toward the existing and the proposed 
specifications. 

Qeokoe K. Burgess, 
Director 

THE LOS ANGELES MEETING 

The progress of research on the Pacific Coast will 
be dealt with in an interesting series of papers to be 
presented at the Research Conferer^ce on September 
17. The arrangement of this program is in the hands 
of the local committee which reports the following 
speakers and subjects : 

pRorKSSOR Erkert C. Watson, California Institute of 
Technology, on Research of the CaUfomia 

Institute of Technology. 

r. B. Sumner, Acting Director, Scripps Institution for 
Biological Research, on The Serippe Institution. 

Aemsd Dean Herbert J. Webber, University of Cali* 
fomia Agricultural Experiment Station, Rivorside, 
on The causes of variation in yield in citrus trees. 

Dr. Laird J. Stabler, University of Southern Califor- 
nia, on Petroleum research. 

The forty-second regular meeting of the San Fran- 
cisco section of the American Mathematical Society 


wiU be hdd on Tnesday, September 18. Papers will 
be presented by Professor E, T, Bell, University of 
Washington; Professor Florian Gajori, University of 
California; Professor A, F. Carpenter, University of 
Washington; Dr. Paul H. Dans, University of Cali- 
fornia; Mr. H. P. Robertson, University of Washing- 
ton; Dr. Victor Steed, University of Southern Cali- 
fornia; Professor Harry Bateman, California Insti- 
tute of Technology, and others. A very interesting 
meeting is assured. 

W. W. SABaHAKT, 
Secretary of the Pacific Division 

THE FIFTIETH ANNIVERSARY OF THE 
PBNlKfiSE SCHOOL 

August the thirteenth was celebrated at the Wood's 
Hole Marine Biological Laboratory as the fiftieth an- 
niversary of the founding of the Penikese school by 
Louis Agassiz. In commemoration of this school, a 
bronze tablet has been cast in duplicate with an in- 
scription as follows: ‘Tn commemoration of the An- 
derson School of Natural History established fifty 
years ago on the Island of Penikese by Jean Ijouis 
Rodolphe Agassiz, born 1807~died 1873, the Marine 
Biological Laboratory, the direct descendant of the 
Penikese school, erects this tablet, 1923." The origi- 
nal tablet is to be placed on a boulder on the Island 
of Penikese, and the replica in the Marine Biological 
Laboratory. 

The celebration consisted of speeches by three of 
the staff of the former Penikese school, Dr. David S, 
Jordan, Dr, Burt G. Wilder and Professor Edward 8. 
Morse; by one of the former students of the school, 
Dr. Cornelia M. Clapp; by Professors Hermon C. 
Bumpus, E. G. Conklin and Frank S. Lillie. It was 
emphasized that it was Agassiz's methods rather than 
his conclusions which made him the "master teacher,” 
that he taught his students to get their facts from 
nature end to think for themselves. 


SCIENTIFIC NOTES AND NEWS 

The Academy of the Lincei at Rome has elected W. 
M. Davis, professor of geology, emeritus, at Harvard 
University, a foreign member in the class of physical, 
mathematical and natural sciences. 

Dr. Harvkt Cushing, professor of surgery at the 
Harvard Medical School, has been elected a foreign 
corresponding member of the Paris Academy of Med- 
icine. 

At the eleventh International Physiological Con- 
gress meeting in Edinburgh on July 25 the following 
members were presented by Sir E. Sharpey Schafer 
for the honorary degree of doctor of laws: F. 
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taui, Capias; W. Eiuihtiven, Layden; W. H. Howell, 
Tbe Johns HopkinU University; J. E. Johansson, 
Stoekhohn; A. Koesel, Heidelberg; H. H. Meyer, 
Vienna; I. P. Pawlow, Petrograd, and C. Richet, 
Paris, 

Diu John F. Kidd, of Ottawa, has been elected pres- 
ident of the Canadian Medical Association. 

Sir Stewart Stockman, chief veterinary officer 
and director of veterinary research to the Ministry of 
Agriculture and Fisheries, of Great Britain, has been 
elected president of the Royal College of Veterinary 
Surgeons. 

Sir Wiluam Pope, professor of chemistry in the 
University of Cambridge, and a delegation from the 
British Association for the Advancement of Science 
attended the forty-seventh Congress of the French 
Association for the Advancement of Science, which 
opened at Bordeaux on July 30, 

The Gordon Wigan prize in chemistry has been 
awarded to R, G. W, Norrlsh, of Emmanuel College, 
the University of Cambridge, for an investigation on 
*‘The photochemistry of potassium permanganate.^’ 
The Raymond Horton- Smith prize has been aw'ardcd 
to Dr. A. B. Appleton, Downing College, for an es- 
say oil ^'Morphogenesis of bone,” and to Dr. H. W. 
K. Vines, Christ’s College, for an essay on ^'Certain 
physiological functions of calcium salts,” 

Db. J. Lash Miller, of Toronto, Canada, was the 
guest of honor at a dinner given at Los Angeles on 
July 26 by the Southern California Section of the 
American Clieraical Society, Dr. Miller spoke on the 
“Method of Willard Gibbs in Chemical Thermody- 
namics.” 

Mayor Moors has appointed Dr. Blair Spencer, as- 
sistant director of public welfare, to be director oi! 
public health of Philadelphia, succeeding the late Dr. 
C. Lincoln Furbush, 

Homer N. Calvkr has been elected executive secre- 
tary of the American Public Health Association to 
fill the vacancy caused by tbe resignation of A, W, 
Hedrich. Mr, Calver is a graduate in sanitary engi- 
neering from the Massachusetts Institute of Tech- 
nology. 

Dr. George A. Soper has been made managing di- 
rector of the American Society for the Control of 
Cancer. 

IvAB N. Hcltman has recently been made chemist 
in charge of ox>erations at the Kingsport plant of the 
Teimeasee-Eastmaji Corporation. At the close of the 
war Mr. Holtman beeame associated with the syn- 
thetic organic chemical department of the Eastman 
Kodak Co. 


A NEW cotton boll weevil laboratory has been es- 
tablished by the Federal Department of Agriculture 
at Florence, S, C., in cooperation with the United 
States Bureau of Entomology and the South Carolina 
Experiment Station at that place. Dr, E. N. Winters 
will be in charge. 

The campaign to investigate the epidemic of fever 
at Bucuramanga, Colombia, has been placed in charge 
of Dr, F. A. Miller, who has been directing the cam- 
paign against hookwonn in that country under the 
auspices of the Rockefeller Foundation. 

Dr. Mark Boyd and M. Magoon, of the Ryockefeller 
commission, are in Rio de Janeiro to organize tike 
anti-malaria campaign. 

Captain Roald Amundsen, leader of the aerial 
and marine expedition that left Seattle in June, 1022, 
ia on his way to Nome aboard the United States Coast 
Guard cutter Bear^ according to word received on 
August 15. 

Lieutenant J. R. Sten house has been appointed 
master of the research ship Discovery, w^hich the 
British Government will send to South Georgia and 
the South Shet lands regions, in order to obtain scien- 
tific evidence bearing on the whaling problem. 

Professor Helland Hansen has loft Bergen, Nor- 
way, with an expedition aboard the Bergen Museum 
vessel, the Armauer Hansen, on an oceanographic in- 
vestigation to measure the speed of the Gulf Stream 
at various depths. 

A scientific expedition, en route to Point Loma, 
Calif,, sailed from Havre on August 13 aboard the 
steamer France to witness the total eclipse of the sun 
on September 10. The party includes Charles Le 
Morvan, astronomer, and Veillet Lavalloe. 

Professor M. F. Miller, chairman of the depart- 
ment of soils of the College of Agriculture of the 
University of Missouri, is on leave of absence until 
the beginning of the second semester, January 27, 
1924. He is traveling through the com belt states 
making a study of the various soils. 

Dale S. Chamberlain, professor of industrial 
chemistry, Lehigh University, will spend the ensuing 
year abroad in the study of industrial fuels. He plans 
to spend some time at the Imperial College of Science 
and Technology in London. 

Dr. Hertha Kraus, commiasioner of public wel- 
fare, Cologne, Germany, is visiting the United States 
to study welfare conditions here. 

About forty American ophthalmologists and laryn- 
gologists arrived at Vienna on August 4, with Profes- 
sor Mackenzie, of the University of Pennsylvania, to 
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follow special courses of lectures to be given for them 
at the University of Vienna. 

On June 24, the fourth anniversary of his death, 
the body of Luigi Luciani was transported from Rome 
to the place of hia birth, Asooli Piceno, accompanied 
by members of his family and representatives of 
various scientific and civic organizations. A memorial 
stone was placed at the house where he was bom, and 
a memorial tablet of marble with a bronze medallion 
was placed at the bouse in which he spent his youth. 
ProfGs.sor Baglioni delivered the address at the public 
meeting in the theater. Luciani, distinguished for 
his research on the heart and brain, was rector of the 
University of Rome and a senator of the kingdom. 

Dr, R. Wiedkbshfjm, emeritus professor of anat- 
omy at Freiburg, has died at the age of seventy-five 
years. 

Professor L. Hiltner, president of the Bavarian 
Botanical Institute, died on June 6. 

Professor J. P. Langlois, of the Paris Conserva- 
toire national des Arts et Metiers, and editor since 
1910 of the Revue g^n^rale des Sciences, died on 
June 17. 

The deaths are also announced of Dr. F. Krafft, 
professor of chemistry at Heidelberg, aged seventy- 
one, and Dr. Josef Nevinny, professor of pharma- 
cology at the University of Innsbruck, aged seventy 
years. 

The University of Toronto Las appointed a com- 
mittee consisting of German authorities on metab- 
olism: Krehl, of Heidelberg; F, Muller, Munich; von 
Noorden, Frankfort-on-the-Main ; Minkowski, Bres- 
lau, and Strauss, Umber and Fold, Berlin, with Min- 
kowski as elmirman, to study the use and bring about 
the preparation of insulin in Germany. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The will of Mrs. Mary Clark Thompson, of New 
York City, contains bequests totalling nearly $1,700,- 
000 to institutions to which she had been in life a lib- 
eral benefactress. Voasar, Williams and Teachers 
Colleges receive $300,000 each. $400,000 goes to the 
Frederick Ferris Thompson Hospital and $200,000 to 
Clark Manor House, both being at Canandaigua. 
Other public bequests are $300,000 to the New York 
Woman’s Hospital and $50,000 each to the New York 
Zoological Society, Charity Organization Society and 
the Metropolitan Museum. The Public Library re- 
ceives her rare books. 

From the faculty of Emory University School of 
Medicine, Atlanta, Hubert Sheppard, Ph.D., pro- 
fassor of gross and applied anatomy, has resigned to 


accept a position at Rush Medical College, Chicago; 
Dr. E. Henry Baldwin, assistant professor of phyaiol- 
ogy, has resigned to join the staff of the St. Louis 
Hospital ; Dr. Ernest B. Sare, professor of pathology 
and bacteriology, has resigned to become pathologist 
and bacteriologist to the Georgia State Insane Asy- 
lum, Milledgeville, and Dr. John Funke has resigned 
as professor of pathology to resume private practice 
in Atlanta. 

The following members have been added to the 
scientific departments of Clark University, and will 
begin their work with the opening of the fall semes- 
ter: Dr. Asa A. Scha<»fTer, who for fourteen years has 
been head of the department of biology at the Uni- 
versity of Tennessee, will join the staff in the depart- 
ment of biology. Dr. Schaeffer has been doing special 
research work under the auspices of the Carnegie In- 
stitution. Dr. Carl Murchison, of Miami University, 
has been appointed professor of psychology, and 
will be associated with Dr. Edmund C. Sanford in the 
conduct of both the undergraduate and graduate 
studies in that department. Dr. Clarence F. Jones, 
of the University of Chicago, will be assistant pro- 
fessor in the School of Geography, offering work in 
economic and commercial geography. Dr. 0. E. 
Baker, of the Department of Agriculture, will be on 
the staff of the School of Geography during the sec- 
ond semester of the coming year, offering work in 
agricultural geography and land utilization. 

Dr. John E. Gubeblkt has resigned as parasitolo- 
gist at the Oklahoma Agricultural and Mechanical 
College and Experiment Station and has accepted a 
position in the department of zoology at the Univer- 
sity of Washington at Seattle. 

Dr. K. Fassleb, of Freiburg (Switzerland) has 
been appointed assistant and reader in mineralogy 
and geology at Laval University, Quebec. 

Professor Roger has been reelected dean of the 
Paris Faculty of Medicine. Professor Pierre Marie 
resigned his chair in the faculty on August 1. 


DISCUSSION AND CORRESPONDENCE 
THE PROFESSOR AND HIS WAGES 
Let it be granted as a premise that the college pro- 
fessor neither can nor should be paid what he is 
"worth” to society. He can not be paid what ho is 
worth because, though a salesman, the goods and ser- 
vices which he sells are of varying and uncertain 
value, depending much upon the personality of the 
teacher but even more upon the receptiveness of the 
student. In a given market a yard and a half of 
cloth has a definite valtie, but t^ho can say what is 
the value of a term and a half of lectures on English 
literature T Student A may find as much pleaeuie 
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from being introduced to the kingdoms of litemry 
imagination as he would from a gift of $25,000 ; Stu> 
dent B may value the same lectures at thirty cents; 
Student C, finding them anything but inspiring, may 
passionately declare, “I'd give a hundred never to 
have taken that course!” In all the professions one 
finds the same difficulty. What- is the “worth” of a 
physician f First, tell us what is the value of a 
human life to its owner? What is the worth of a 
minister? Well, what is the market quotation on 
souls? 

Nor should the standard be “the higgling of the 
market.” Granting that you can get teachers 
cheaply, you run the risk of getting among them 
“cheap” teachers, who are dear at any price. The 
cheapest doctor is usually a quack; the cheapest law- 
yer a shyster; the underpaid judge takes bribes on 
the side; the underpaid engineer will give you tho 
costliest bridge. Service of quality is not to be had 
over the bargain counter. Who would auction off tho 
presidency of the United States to the man willing to 
take the lowest salary or offer command of the army 
to whatever general promised to carry on the cheap- 
est campaign? Whatever be the market rate for 
teaching, there will be no lack of teachers— -of a sort. 
There may even be among them a few competent men 
who regard teaching, like preaching, as a divine call- 


entarprise and the income for a profession. It is 
nonsense to urge that the “social prestige” or the 
“leisure” or the “pleasantness” of tho professorahip 
should bo a counterweight for inequality of income. 
In the United States, at any rate, greater social recog- 
nition and prestige goes to the captain of industry 
than to any other man. The leisure of the college 
teacher is largely a myth. The pleasantness of his 
occupation, on the other hand, is undeniable; but who 
ever proposed to cut down the salary of a railway 
superintendent or the commissions of a bond sales- 
man because he enjoyed his work? Some of the 
wealthiest men in the United States ore hardly happy 
away from their offices and ticker tape, and ^ey 
would enjoy a Latin professorship even less than the 
Latin professor would enjoy a seat on the stock ex- 
change. Such considerations may be dismissed as al- 
together beside the point. 

We need not assume that the average instructor or 
professor is as able as a captain of finance. For 
efficient instruction it would suffice to put the college 
teacher on a par with a competent bond salesman, 
general merchant or metropolitan lawyer. Let us 
compare a typical professorial career with that of a 
comparably intelligent business man. The following 
estimates will not be far wrong: 

Admitting that not all merchants are as successful 


PRorjKssoB Blank 


John 8mtth, Meechant 


Age 15— 

0 (in school) 

$500 a year (office boy) 

Age 20 — 

0 (at college) 

$1,500 

tt 

(clerk) 

Age 25 — 

$600 (assistant) 

$2,600 

t t 

(salesman) 

Age 80 — 

$1,500 (inatructOT) 

$5,000 

<1 

(salesman) 

Age 85 — 

$2,500 (assistant professor) 

$8,000 

1 i 

(sales manager) 

Age 40 — 

$3,000 (associate professor) 

$12,000 

4$ 

(general manager) 

Age 45— 

$4,000 (professor) 

$25,000 

1 1 

(profits as owner) 

Ago 50 — 

$4,500 (professor) 

$35,000 

44 

(profits as owner) 

Age 60 — 

Retired on half -pay 

$25,000 

(4 

(profits os retired stockholder) 


ing, or who are rich enough from private income to 
disregard salaries. But taking humanity in the mass, 
to degrade the standard of living of any occupation 
is to debase the quality of those who follow it. 

The income of college teachers should then be fixed 
by the general condition of the labor market. This 
does not mean that an exactly equal salary is requi- 
site to keep the professor from leaving the teaching 
trade for other lines of salesmanship. Tho rewards 
of the entrepreneur are and should be higher than 
those of the salaried man, because his risks are 
greater. The teacher, like the editor or the bank 
clerk, may lose his job, but the only capital he has 
invested in his business is his time and labor and spe- 
cial training. Tho publisher or banker or retailer of 
shoes runs tho additional risk of losing the money 
which he has invested. But if we subtract a proper 
sum for **risk of capital,” there is no further ground 
fdt discrimitiation between the rewards of business 


ns Mr. Smith, the fact remains that not all teachers 
are as successful as was Professor Blank; the table 
above gives the relative status of two competent men 
of similar standing in their respective occupations. 

A reasonable standard, which would still allow the 
business man who risks his capital an additional in- 
come as insurance for his business risks, would give 
Professor Blank at least twice his present salary at 
each round of the academic ladder. To put it con- 
cretely, until instructorships pay $3,000 a year and 
full professorships $8,000 to $10,000, the business 
world can always outbid the colleges for the services 
of able men. 

One more point should be considered, the excep- 
tional reward for the exceptional man. Business has 
its millionaires; education has none, though the eco- 
nomic value to society of the work of the research 
scientist of the highest caliber may be many times 
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greater than the value of the ablest banker or rail- 
road president. Wealth depends on industrial 
method; industrial method depends on invention; in- 
vention depends on pure science. Now, there is no 
need of making our Pasteurs or Faradays million- 
aires; they will do their work without any such re- 
ward, But it would be only a meet recognition to 
pay the outstanding men of science at least as much 
as a first-class ^^realtor” or the business manager of a 
sizable corporation. If each great university should 
create, say, ten university professorships paying each 
$20,000 a year, it is unlikely that science would lose 
many of its ablest men to less important occupations. 

It goes without saying that such salaries should be 
paid only to men of outstanding originality and 
acMovement. Better have the ten university profes- 
sorships stand vacant for a decade than have their 
quality lowered, for half their value would depend 
upon the signal distinction which they would confer. 
Ordinarily they should go to men in the natural sci- 
ences, where research is of the highest importance to 
human welfare. But one or two might well be 
awarded to an Emerson or William James in philos- 
ophy, or a Lowell or Hawthorne in literature. The 
mere “scholar” should be well content with an ordi- 
nary professorship at $10,000, the highest reward that 
could reasonably be demanded for efficient industry 
without imagination. 

Preston Si^ossok 

UNivERsrry or Miohioan 

THE TEMPERATURE OF MINES 

I HAVE been recently getting together some figures 
of the deep temperatures in the mines of the copper 
country of Michigan and find that apparently a wave 
of heat, starting some ton thousand years ago, has 
not reached the bottom of the deeper mines, so that 
if one takes the temperature at the bottom of the 
mine and considers how much it drops every hundred 
feet towards the surface and continhes at the same 
rate to the surface it would imply a surface tempera- 
ture of not far from freezing. That is to say, the 
temperatures at the bottom of the mines are adjusted 
to surface temperature nearly freezing which we may 
imagine existed under the ice sheet and the rise in 
temperature since has not worked that far. 

Now in the last Mining d Metallurgical Journal 
there appeared an article on the deepest mine in the 
world, St. Juan Del Rey in Brazil, and there again 
we find that the temperature at the bottom as com- 
pared with tliat say 6,800 feet down would indicate 
a much lower surface temperature than really is the 
ease, 

Gan any one tell me, and here I appeal to those of 
yotir readers wlio are up in other branches of soienee, 


whether there are indications in Brazil of a much 
cooler temperattire only a few thousand years agof 
. Alfred C. Lane 

Tufts Oolleoe, Mass. 

Juke 15, 1023 

“ A HUNDRED POUNDS ” 

In Science of July 27, 1923, Mr. Samuel Russell, 
referring to my letter of February 23, explains at 
some length that a hundred weight is not the weight 
of a hundred pounds but “consists of 112 standard 
pounds of 7,000 grains, and is divided into S stone 
of 14 standard pounds.” 

Clearly this solves the problem : “When does n hun- 
dred pounds not weigh a hundred pounds!” 

I fear Mr. Russell took my letter more seriously 
than was intended ; regarding it as an unprovoked and 
wanton assault upon the integrity of the defenceless 
but upright pound. 1 meant only to call attention to 
the irrationality of our present legalized weights. 
For example: 7,000 grains make a pound, a certain 
land of a pound; 5,760 make another kind of a 
pound; 16 ounces make a pound of a certain kind; 
and we can all say off-hand how many grains there 
are in such an ounce! (437.5!). But the worst is yet 
to come. 8,750 grains, which is one eighth of 70,000 
grains; make a stone; and 8 stones (a stone being 14 
pounds as we all recall) make a hundred weight, 
which is not as one might suppose 100 pounds, but 
112 pounds. 

Hence, 2,240 pounds, or 160 stones, make 20 hun- 
dred weights or a ton of a certain kind, equal to 20 
times a hundred pounds. The coal dealer buys by the 
hundred weight or 2,400 pounds and sells by the hun- 
dred pounds, gaining just 12 per cent, on each weigh- 
ing. Or we may say that the consumer loses just that 
much on each weighing. Is not the former an appre- 
ciation and the latter a depreciation of the pound ! 

Alexander MoAdib 


QUOTATIONS 

A GREAT BIOLOGICAL LABORATORY 

It is the humble, often little-known toil of an army 
of investigators that gives to scientific research so 
great a collective value to humanity. The celebration 
tlus week of the fiftieth anniversary of the Biological 
Institute, now known as the Marine Biological Lab- 
oratory, at Woods Hole, draws our attention to the 
valuable work which scientists have been doing in this 
institution for many years. When it was founded 
half a century ago at Penikese Island, the sea was a 
thing of wonder and mystery. Scientific men knew 
comparatively little of biological life in the ocean and 
what was known aroused a desire among them to learn 
more about the forms of life that existed in the sea. 
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Tha establialuQaYit of the biological iostitate marked 
a revolution in the teaching of biology^ and in bio- 
logical research. The institution was situated on the 
very edge of the sea^ and the students had an oppor- 
tunity to study the sea, and the creatures in it, as 
nature, and nut some text-book writer, has made them. 

Louis Agasaia, the famous Swiss naturalist and sool- 
ogist, who made Cambridge his home during the later 
years of his life, was the guiding star of the institu- 
tion in the early years of its development. Himself 
one of the greatest scientists of modem times, with 
investigations in many branches of science to his 
credit, Professor Agassiz had long desired to establish 
a practical school of natural science, to bo devoted es- 
pecially to the study of marine zoology. Through the 
generosity of Mr. John Anderson, who gave to him 
the island of Penikese in Buzzard’s Bay, together with 
an endowment of $50,000, bis ambition was realized. 
Professor Agassiz immediately set to work, opened 
the school, and began his studies in marine zoology. 
His program at the time seemed a revolutionary one. 
The students were told to discard the abstract text- 
books, and substitute for them a first-hand contact 
with tlie living forms of the sea. The institution, first 
known as the Anderson School of Natural History, 
later became the Marine Biological Institute. 

Now the school has won a national and an interna- 
tional reputation. It has added a great deal to our 
store of knowledge; it has made u.s better acquainted 
with the life in the vast ocean depths. This year the 
institute has 146 students, 168 investigators and 25 in- 
structors, drawn from universities and colleges all 
over the land, and all inspired with a common dcHiro 
to add their contribution to human knowledge, no 
matter how small the individual contribution may be. 
That is the spirit which wins results in modem sci- 
ence. — The Boston Transcript. 


SCIENTIFIC BOOKS 

Eugenics f Genetics and the Family, being volume one 
of the Scientific Papers of the Second International 
Congress of Eugenics. Baltimore, Williams and 
Wilkins Company, 1923. 

EuGfiKics has diverse associations, and one of the 
most intimate of these is clearly with genetics and 
with that study which is being developed in Germany 
under the title of ^^Familienanthropologie.” The Sec- 
ond International Congress of Eugenics was very for- 
tunate in securing the cordial cooperation of many of 
the leading geneticists and students of human hered- 
ity, as well as anthropologists engaged in the study of 
family and social groups. Their papers are con- 
tained in the first volume of the Proceedings of the 
Congress. This volume also contains the five general 
addresses given by Henry Fairfield Osborn, Leonard 
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Diurwin, C. B. Davenport, Lueien Ceunot and Loeien 
March. 

As stated, the geneticists are well represented. Pro- 
fessor Jennings gives a paper in bis usual clear style 
on the results of his studies of inheritance in unicellu- 
lar organisms and Professor McClung on the evolu- 
tion of the chromosome complex. Bridges and Muller, 
of the famous Drosophila group of Columbia, write 
on aberrations in chromosomes and mutation, respec- 
tively. Drs. Blakesleo and Belling tell about muta- 
tions in the number of chromosomes and its conse- 
quences. Professors G. H. Shull and R. R. Gates 
bring important data from the plant side, and Pro- 
fessors Whiting and Zelony tell of their work on 
parthenogenesis and racial mutations, respectively. 
Mr. R. A. Fisher, of the Rothainsted Experiment 
Station in England, who is in the first rank of sta- 
tistical analysis, treats statistically of the conse- 
quences of mutation for evolution. Heredity is treated 
generally by on Algerian zoologist, Legrond, and sex 
determination by Messrs. A. F. Shull, A. M. Banta 
and L. A. Brown. Then comes a series of papers re- 
lating especially to the genetics of mammals and man. 
These are introduced by a general statistical paper 
on mutation in man by Danforth; some papers on the 
influence of radium and alcohol on mammals by Bagg 
and MacDowell, Especial studies are given on the 
inheritance of particular traits, such as mental disor- 
ders by Drs. H. A, Cotton, Meyerson and Rosanoff; 
on tuberculosis by Dr. P. A. Lewis, on cancer by 
Loeb and Little, on eye defects by Dr, Lueien Howe, 
on twinning by R. A. Fisher, on finger prints by Pro- 
fessor Kristine Bonnevie (the only woman professor 
in Norway), on fecundity (in the hen) by C. C. 
Hurst, on musical traits by Seashore and Miss Stan- 
ton. This collection of papers by leading geneticists 
makes the volume indispensable for tlie student of 
genetics in general and human genetics in particular. 

In the second part the general paper by Monsieur 
March on the consequences of war on the birth rate 
in France will be of great interest at the present time. 
Inbreeding is treated by Drs. Sewall Wright and 
Helen D. King from the experimental standpoint, 
and by Mrs. Ruth Moxcey Martin, Dr. Spinden and 
Professor W. A. Anderson from the observational 
standpoint. M. Etienne Rabaud compares the weight 
of the successive offspring of the same parents. Dr. 
Banker gives directions for an ideal family history. 
Dr. F, A. Woods discusses the conification of social 
groups and Miss Sarah L. Kimball tells of the May- 
flower Pilgrims and their descendants. Senor J. J. 
Izqxiierdo gives an account of the genealogical history 
of the Izquiordo family, and Dr. Banker that of the 
Elihu Burritt group. Two of the descendants of John 
Humphrey Noyes tell of the Oneida Community ex- 
periment. Messrs. A, W. Butler, E. W. Ledbetter, 
A, H. Estabrook and Mrs, Wilhelminc E. Key de- 
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scribe some defective families, and Miss Elisabeth 
Green analyzes the traits of 150 adolescent runaway 
girls. Finally, mate selection is discussed and ana- 
lyzed by Professor R. H. Johnson. The book con- 
tains also 24 plates, being photographs of the ex- 
hibits and giving important data concerning human 
chromosomes, inheritance of special traits and talents 
in man and other data of genetical and anthropologi- 
cal interest. 

It seems difficult to imagine the accumulation in 
450 pages of more concentrated excellence in the gen- 
eral matter treated than is to be found in the papers 
gathered here. It is clear that every contributor has 
given his best and has given the results of his own re- 
searches. Consequently the volume marks a decided 
advance in our knowledge of pure and applied 
eugenics. 

Chaa. B. Davenport 

Eugenics in Race and State. Vol. II of the Proceed- 
ings of the Second International Congress of Eu- 
genics. Williams &> Wilkins Co., Baltimore, 1923. 

The two volumes which embody the proceedings of 
the Second International Congress of Eugenics held 
in New York in September, 1921, reflect perhaps as 
well as anything can the present status of the subject 
of eugenics. The reader who would gain an idea of 
the achievements, methods of inquiry, the imperfec- 
tion of existing knowledge and the difficulties con- 
fronting the student in this field will find these vol- 
umes very instructive in more ways than one. The 
second volume entitled “Eugenics in Race and State,” 
which is the subject of the present review, covers a 
wide range of topics. It includes fifty-five contribu- 
tions — which are too many for adequate treatment, 
even in a bulky work of 472 pages. 

A few of these contributions have only an indirect 
bearing on eugenics. Some are more or less obviously 
efforts for the occasion. Others consist of general 
and theoretical discussions of the type with which 
every student of the subject is only too familiar. This 
is perhaps unavoidable in the proceedings of a large 
general congress on eugenics. The captious critic 
might find opportunity for diversion were he disposed 
to pounce upon every contributor who afforded him 
an opening. But aside from faults which are almost 
inevitable in such a collection, the second volume of 
the proceedings, like the first, contains a large amount 
of valuable information and many useful suggestions 
and discussions. Much of the investigation in this 
field can not boast of the precision which is attained 
in genetics, whose recent emergence from chaos en- 
ables its devotees to look with something of conde- 
scension, if not scorn, upon the groping efforts of the 
eugenist. 


The first contribution to the volume is by the well- 
known author of Selections Sociales,” G. Yacher 
de Lapouge, who argues for the persistence of Euro- 
pean races in a state of relative parity despite the 
frequent intermixture that apparently threatens to 
obliterate all racial barriers. This is followed by 
several other discussions of the mixture of racial 
stocks. Dr. J. A. Mjoen, perhaps the leading figure 
in the eugenics movement in Norway, presents a sug- 
gestive paper on “Harmonic and disharmonic race- 
crossings,” in which evidence is cited for the conclu- 
sion that crossing brings about many disharmonies of 
constitution and that the mingling of distinct races 
of naan should not be encouraged in the light of our 
present knowledge. He is careful to state that “we 
must not draw conclusions from one race-crossing to 
another. Each race must be examined in relation to 
another race.” In view of the extensive migration of 
peoples now going on in the world, there are few 
questions in eugenics of greater importance and of 
more immediate concern than the one discussed in Dr. 
Mjoen^s paper. One statement made by the author 
deserves to be especially emphasized : “Our opponents 
generally say that we should wait to take eugenic 
measures in general and steps against race-crossings 
especially until we have more knowledge. I admit 
that we need and shall seek more knowledge, much 
more knowledge I But — as our experience up to date 
points decidedly in one direction it will be safer to 
turn the matter around and say: Until we have ac- 
quired sufficient knowledge he careful!*^ In this, as 
in other matters of eugenic procedure, advantage is 
often taken of our lack of precise knowledge to advo- 
cate a laissee faire policy, but, as I have elsewhere 
contended in Etgreement with the statement just 
quoted, the proper logical application of the argu- 
ment from ignorance of the effects of racial mixture 
is to counsel caution, and to warn peoples of the 
danger of taking a step in the dark. 

There are two papers on racial amalgamation in 
Hawaii and one by M. Fishberg on intermarriage 
between Jews and Christians. In the latter, attention 
is called to the following racial trends among the 
Jews : The increasing intermarriage of the Jews with 
members of other sects; the increasing proportion of 
marriages between Jews and Christians, “the less 
devoted they are to the separative rituals of their 
religion”; the higher proportion of mixed marriages 
among Jews who are successful in financial, scientific, 
literary or artistic endeavors; and the small number 
of children resulting from mixed mairiages. “The 
Jews are not otily robbed of the exceptionally able 
and talented through intermarriage. Wherever it is 
carried very far, the Jews are more or less completely 
absorbed by the Christians around them.” Interest- 
ing facts concerning the vital statistics of ike Jews 
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are i^ven in the next contribution by B. N. Salaman 
entitled ^‘Notee on the Jewish problem/^ 

There are two papers on the negro question by two 
of our most prominent writers on statistical Professor 
W. F* Willcox and Dr. F. L. Hoffman. The first dis- 
cusses the distribution of negroes in the United States, 
and the second deals with negro- white intermixture 
and is mainly concerned with the unhappy results of 
marriages between whites and blacks. 

Then follows the opening address of the section on 
practical eugenics given by Major Leonard Darwin 
on "The field of eugenic reform.” This address is 
general in scope and cliaracteristically judicious and 
conservative. After advocating the curtailment of the 
propagation of the feeble-minded, neuropathic azid 
habitually criminal elements of the community, and 
discussing the relative merits and feasibility of segre- 
gation and sterilization, the author turns his attention 
to the problem of increasing the amount of superior 
inheritance in the general population. This can not 
be so well accomplished, he thinks, by encouraging 
parenthood in a relatively few of the exceptionally 
well endowed, as by raising the general level of the 
whole people. Genius he regards (I believe rightly) 
as tlie fortunate product of a number of hereditary 
factors, and if the general level of native intellect 
could be raised, ‘‘the factors needed for the produc- 
tion of a man of genius would exist in greater num- 
bers.” In common with probably most eugeuists, 
Major Darwin recognizes that the present differential 
birth-rate is tending to breed out the brains of the 
race. As a counteractive, “there ought to be a great 
moral campaign against tbe selfish regard for per- 
sonal comfort and social advancement, for these aims 
must, in a measure, be sacrificed on the altar of fam- 
ily life if racial progress is to be insured.” He speaks 
of the encouragement of parenthood by “economic 
methods,” but he offers no economic recipe for in- 
creasing parenthood of a desirable kind. 

In dealing with the multiplication of inferior 
types, Major Darwin is inevitably led to consider 
that troublesome stratum of low-grade humanity 
lying just above the level of mental defectives, but 
which we can not deal with by the drastic methods 
which can be applied to the mentally and morally 
irresponsible. Major Darwin has no definite remedy 
for this situation. “I hardly know what to suggest,” 
he says, “in the case of those who, in spite of this 
[financial] pressure persist in procreation in evil sur- 
ronndizigs; and perhaps for the present we should 
concentrate our attention on the attempt to secure 
general approval of the desire to lessen the output 
of children under such circumstances." 

I have wondered why Mx. Darwin haa made no 
mention of birth control in relation to this difficulty, 
espedally since he has elsewhere discussed it in con- 


nection with this very topic. Perhaps, being a visitor 
in a somewhat puritanical countiy, and in the city of 
Anthony Comstock, he may have been restrained by 
his regard for the proprieties of the occasion from 
entering upon a subject surrounded by so much 
prejudice. 

A short paper by Dr. Raymond Peai’l on “Popular 
tion growth” is followed by a more extended discus- 
sion by Professor E. M. East on the limits imposed 
by the productivity of the soil to population increase. 
Then follows a discussion by S. J. Holmes and J. C. 
Goff on the selective elimination of male infants as 
indicative of the action of natural selection during 
the period of infancy. Mr. 0. E. ICoegel points out 
tbe bad effects, both socially and eugenically, of com- 
mon law marriages, and Dr, H. H. Laughlin describes 
the present status of eugenical sterilization in the 
United States. Dr. William McDougall summarizes 
the investigations on the relation of native ability and 
social status, and, in an earlier part of the volume, 
he contributes a short paper advocating a system of 
pecuniary rewards for superior types of parents. Dr. 
L. I. Dublin makes a plea for education for mother^ 
hood as a means of counteracting the present dysgenic 
infiuence of the higher learning. 

Space forbids comment on or even mention of 
several other contributions to this volume, although 
some of them contain facts and discussions of real 
value. Both volumes of the Proceedings are issued 
in attractive form, and they arc both indispensable 
to the students of eugenics. 

8. J. Holmes 


SPECIAL ARTICLES 

MULTIPLE SEEDED BURS OF XANTHIUM 

From time to time observations are made which 
suggest that individual plants among the Compositas 
may possibly revert to remote ancestral fioral condi- 
tions. Several methods of development of the com- 
posite type of inflorescence are conceivable, involving 
spicate or umbellate types in the ancestry. Through 
whatever source the present capitulum has been de- 
rived, it was undoubtedly originally many flowered, 
a condition persisting in the great majority of species 
to-day. In certain regions of this vast assemblage of 
plants there is a marked tendency to reduction in the 
number of florets in the head. This tendency reaches 
its highest expression in such genera as Xanthium 
and Ambrosia, in which the florets are reduced to two 
and one, respectively. A morphological study of tbe 
inflorescence of Xanthium shows that it is to be con- 
sidered a reduced structure,^ 

iFarr, 0. H., “The origin of the inflorescences of 
Xanthium, “ Bot Oas,, 69:13fi-148, 1915. 
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About niue years ago the writer obtained from Mr. * 
Creveeoour, of Onaga, Kansas^ some burs of Xan* 
tkium which contained many seeds to the bur. A 
brief description of these burs and an account of 
their origin have been given in another place, ‘ under 
the name Xanthium canadenacj var. glohuHforme 
Crovecoeur, and the suggestion was made that they 
may represent a reversion to the ancestral type frona 
which tile evolution of the two-flowered condition of 
to-day proceeded. Recently Collins^ noted a case of 
floral modiflcation in Crepis capillaria which he in- 
terpreted as a reversion to remote ancestral condition. 
In this particular case, the reversion of Crepia to a 
form having bract-like paleae subtending the achenes 
was preceded by hybridization of two strains orig- 
inally from Sweden and Holland, respectively. In 
the Fj generation one of the hybrid offspring had this 
presumably ancestral type of flower cluster, whereas 
in the normal flower head the receptacle is smooth. 

Collins believes that the evolution of species in 
Crepia may have been brought about by separation 
of a large group of interacting factors into smaller 
groups no longer capable of producing the general- 
ized ancestral condition. Hybridization then may 
simply bring back the full combination of factors 
necessary to somatic expression of the ancient 
character. 

In the cose of Xanthium recorded above, tile burs 
were collected in immature condition, and had been 
stored in an iierbarium for some years before they 
were placed in my hands for study. Viability had 
been lost, and the opportunity of studying the mor- 
phological, physiological and genetic problems con- 
nected with this reversion was lost for the time being. 

During tlie last year burs of this same type, with 
somewhat fewer florets, have been found again in a 
habitat hundreds of miles from Onaga, and separated 
by a time interval of fourteen years. The burs were 
found by Mr, A. A. Hansen, weed expert and exten- 
sion worker in the Purdue Experiment Station, near 
Richland, Rush County, Indiana, during the autumn 
of 1922, and sent to the Field Columbian Museum for 
identification. Recognizing their scientific interest, 
Dr. Sherff called my attention to them, and kindly 
gave me the burs for propagation. Fortunately the 
seeds were found U) be viable, and a number of vigor- 
ous plants are now growing in the garden of the Hull 
Botanical Laboratory. An abundance of material for 
study is assured. 

It is not yet known whether hybridization precedes 
the appearance of this reversion or not, nor even 

»Bhun, Charles A., *'An interesting modification in 
Xanthium,*' Amer, Jour, Rot, 3:40-43, 1917. 

8 Collins, J. L., "Reversion in Composites," Jour, 
Sered,, 12: 129-133, 1921. 


whether it is a ease of reversion. The origmal in^ 
formation famished by Crevecoeur indicated that tite 
l^lants might be hybrids. The writer desires addi- 
tional field data regarding the frequency with which 
this peculiar modiflcation arises in nature. The in- 
frequency with which it is reported may be due in 
part to lack of close observation in the field. Field 
botanists, ecologists, naturalists and students of local 
floras from all parts of the United States are re- 
quested to observe the Xanthium population in their 
respective localities, and to communicate to me the 
finding of burs wliich show a many flowered 
capital urn. 

These modified burs may be recognized by the re- 
placement of the two terminal beaks of the bur by a 
double circlet of beaks surrounding a depressioii in 
the outer end of the bur. The photographs repro- 
duced in the paper cited will assist in identification 
of burs. Any information regarding the occurrence 
of this typo in nature will aid very materially in its 
interpretation. 

Charlss a. Skull 

The University or Chicago 

THE IOWA ACADEMY OF SCIENCE. 

II 

Botany 

The flora of the Olympic penins^, Washington: 
Albert B. Reagan. 

The Tyrenomycetea or Black Fungi of Iowa: Jessie 
Parish. 

The leaching of calcium from soil: WiNriELD Scott, 

The relation of moiature content to the viability of 
seed corn: WiNriELD Scott. 

Notes on the flora of Fine Creek Hollow, Dubxtgue 
county: L. H. Pammel. 

Notes on plants at Whitehall, Michigan: L, H. 
Pammkl and R. I. Cbatty. 

The Burdock rust (Solaria Bardanae) in Iowa: Gut 
West Wilson. 

Polygonum in Iowa : G. L. Wittrook. Examination of 
material in the herbaria of Grinnell, Ames and Iowa City 
reveals tlie presence of twenty species in the state. The 
distribution of each species is given. 

Cuscuta in Iowa: G. L. Wittrook. Examination of 
material in the herbaria of Grinnell and Ames reveals 
the presence of cloven species in the state. The distribu- 
tion of each species is given, and a key to the species. 

Citation of authority for Latin names: Henrt S. 
Oonarb. The writer Insiets that for all persons who are 
not specialists in systematic botany, citation of the au- 
thor of a name is meaningless. It is much naore signifi- 
cant to name the manual or monograph consulted in 
determining the names. 

The importance of the aerial environment in the grow- 
ing of wheat in nutrient solutions: A, h, Bakice. Grow- 
ing wheat at three different seasonal periods, It has been 
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fomhd that tlim 1 b oonBldarable tmiatkm hi ike oempo- 
Bition of tke enlture girhiff opthnttm growth. The kind 
of euliare ie dependent upon the kind of environment 
onder which the plant U grown. An optimum or * * best * * 
golntioQ can be so regarded only according to tho par* 
tieular environment under which a plant is grown. 

Plont obsermtion^ in the field: B. Shimkk. 

Studies on the cytology of MeUlotus alba: £. F. 
Oastatter. Tho paper will cover the development of tlie 
anther, the behavior of tho pollen mother cells, with 
special reference to the reduction of the chromosomes, 
and the formation of the pollen grains. 

Some introduced plaiits in Fiji: Robert B. Wylie, 

The arborescent flora of a midwest farmstead: T. J. 
Fitzpatrick, The paper contains the results of observa- 
tions made during August, 1922, in Buffalo county, Ne- 
braska, upon dooryard and forestry plantings with re- 
spect to the prevalent environmental conditions. 

The task of the botanist in Florida : Thomas H. Mao 
BUIDE. Threefold: 1, to uuderHtand the wonderful flora 
of the peninsula; 2, to save and consei've the forest re- 
sources of the state; 3, to aid the entomologists and 
chemists in the culture of citrus fruits. 

j 4 collection of Fiji and New Zealand Myxomy cotes: 
Thomas H. Maoiihide. 

Some Folyporss found in Henry county: Mabye 
Carnahan. 

Methods of modeling the Agatieaceae: Kathryn 
GilmoreT. 

A study of growth of trees as revealed by the annual 
rings: Max W. Van Horn. 

7'he germination of some trees and shrubs, and the 
juvenile state: L, H. Pammel and Charlotte M. King. 

A day in Muskogee, Oklahoma: L. H. Pammel. 

The occurrence of the dwarf Juniper (Juniperus hori- 
eontaUsJ near Rockford, Iowa: L. H. PammEl. A num- 
bor of years ago Mr. Clement Webstor and 0. Harold 
Brown, of Gharloe City, sent to the writer a specimen of 
wliat he determined to be the above jumper. He wanted 
to make Bure that the plant was not introduced. He had 
nu opportunity last summer to not only confirm the iden- 
tification previously made, but to determine that tlio 
plant was a native to tho region; so far as he knows, the 
only locality in Iowa. Robinson and Femald give the 
distribution as Newfoundland to New England and Now 
York and northern Minnesota. This jtmipor is entirely 
out of its range. There are a couple doaen clumps on a 
clay hillside with a north exposure. Lime creek is about 
a quarter of a mile away to the north. The associated 
plants are interotiting: the western woolly thistle (Cir- 
sium oanescensjf the moat eastern locality in Iowa; also 
Petalcstemum violaoeum, Astragalus canadensis, Panicum 
virgatum and Phlox pilosa . . 

The structure of some nectar glands of Iowa honey 
plants; Wiluam S. Cook. 

Oeology 

An eaocllent etsample of high c^ay bank erosion in Lee 
<mnty, Iowa: Butt H, Wilson, 

clay in CKnton and Jackson counties: S. L. 

Galjpik, 


FosaU Annelid jawe from the Devonian of Iowa: 
WAiiTnt y. Searioht. 

The oaourrenoe of a hladk bitumi/nous shale near Palo, 
Linn county: Glenn S. DiUjE. 

An unusual well record in northwestern Iowa: James 
H. Lees. The well recently drilled for the town of Hol- 
stein is remarkable in showing in its lower part, beneath 
the St. Peter sandstone and tho Prairie du Chien lime- 
atono, a rather thin series of shales with an intercalated 
sandstone layer, which probably represents the great 
Cambrian sandstones of the Mississippi valley. Below 
these is about forty feet of somewhat quartsitie sand- 
stone, a part of which is very red. This may correspond 
to the thick body of the Sioux quartzite, which is ex- 
posed loss than a hundred miles to the northwest. Be- 
neath this bed is a pink hard granite, which was pene- 
trated for thirty feet. The total depth of the well is 
2,040 feet, from a curb altitude of 1,439 feet. 

Lake Huron wint(?r beach forms: Max Littlefield. 
Accumulations of pebbles and cubbies piled on a Lake 
Huron beach by wave action in re-ontrants of the fring 
ing flhore ice. 

Phosphate in Iowa Hmestoncs: John E. Smith. 

Eseperiences of a well digger: John M. Lindly. 

The geographic distribution of Iowa Devonian echino- 
derms: A. O. Thomas. Distribution of species is prac- 
tioally limited to the confines of the state and a given 
species seldom rarigos through more than one formation. 
The genera in most cases have considerable geographic 
range, being found not only in tho Devonian of neigh- 
boring states but some of them in more remote parts of 
the continent. Arthracantha and Agelaorinus are exam- 
ples of the latter, while Dacfylocrinus and Xenocidaris 
are found in the Devonian of Europe. 

Some giant Stromatopora from near Iowa City, Iowa: 
A. O, Thomaq. a recently opened quarry in the Cedar 
Valley limestone has boon the source of colonies of 
atromatopora over a foot in diameter. They are of the 
multilamoUar type common in tho Iowa Dovoninn, but 
hitherto represented in this locality by individuals only 
a few inches in diameter. 

Fossils from an outcrop in Des Moines, Iowa; A. O. 
Thomas. The pit of the Capitol City Clay Company is 
typical of several highly fosaili toons exposures of the 
Henrietta beds in Des Moines and vicinity. Brief de- 
scriptions and illustrations of the commonor species, it is 
hoped, will stimulate local students and collectors. 

The eruption of Mt. Tarawera, New Zealhnd: A. O. 
Thomas. A visit was made by the writer in July, 1922, 
to the area covered by the cjectamenta of the 1886 erup- 
tion. The debris of that eruption was spread over an 
area close to 6,000 square miles. About one fourth of 
this area was thereby rendered unsuitable for agricul-. 
turo. Except in the immediate vicinity of the mountain, 
natural and artiiloial re-forestation have quite reclaimed 
the region. Near tho south end of the Tarawera rift 
violent mud eruptions have occurred within the last five 
yean. Observations on tho geysers at Waimangu and 
Rotorua also are noted. 

Numerical Hmitationa to glacial epochs: Okaemw 
Keyes. The five glacial till sheets which Iowa presents 
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eritioally demonstrate a periodic phenomenon that doabt> 
less has aomo coamical cycle for basis. Beginning with 
the Nebraskan till which extends farthest aouth in Elan- 
aas and Missouri, later tills are aucceasively less exten- 
sive. This circumstance suggests that if there wore euc* 
cesaive rotrogreBsioii, there should also be successive 
progression, until a maximum extension was readied in 
the Nebraskan till. In recent deep excavations in Dos 
Moines under the ancient, south -facing bluff of the Rac- 
coon River, whore traces of such old tills would be most 
likely to occur and be protected, there appear to be rem- 
nants of at least two tills older than the Kansan drift 
which overlies them. Pre-Kansan tills need careful scru- 
tiny with the idea in mind of a possible multiple nature. 

Stratigraphic position of Sweeiland black shales: 
Charles Keyes. When the block shales of Louisa 
County wore first described and designated the Sweetland 
Formation there was ascribed a Devonian ago to them. 
Since the appearance of the report these shales were 
more properly correlated with the Mack shales occurring 
farther south in Missouri, liest assigned to the Carbonif- 
erous period. Recently a new interest is awakened in 
this formation. It has to Ix) eonsidored in its relations 
with similar shales now known to extend to the eastward 
to Ohio, and southeastward to Alabama. Through all this 
wide range there are many name.s attached and the new 
problem has to do with the adjustment of them in no less 
than nine states. 

Water table of the loess : Charles Keyes. Writers on 
the loess frequently note the presence of curious ferru- 
ginous hands, two or three inches in thickness, travers- 
ing the deposits obliquely. So far as he is aware no ono 
alludes to their possible cause. In certain extensive 
street grading in Dcs Moines a short time ago these 
‘Mron bands** were unusually well developed. They 
were plainly subparallcl to the present surface of the 
ground and about eight foot down. They passed at this 
depth from the Wisconsin till above, through the loess 
bed in the middle, into the Kansan drift beneath. These 
bands manifestly marked the position of the old ground- 
water level before the hills wore tapped by various ex- 
cavations and the ground waters lowered or drained off. 
Old wells long since filled up and forgotten in the growth 
of the city but unearthed by the recent cuttings all go 
down to this old iron band. 

Apparent fossil fruits from the Fort Union beds: M. 
A. Stainbrook. 

Chemistry 

Jotort Section^ American Chemical Society 

An interesting deposit of lime: F. C, Stanley. 

lUectromciric titration of chlorate, bfomate, iodate 
.with titanoua ion: W. B. Henurixson and N. L. Crone. 
These substances may be thus directly determined, and 
the voltage curves show that the reduction takes place 
in two phases. 

The incomplete oxidation of sulfite by diohromafe: 
W. 0. Hendrixson and P. W. Hush. The dichromate 
reduced was four per cent, too low, probably duo to 
formation of dithionate as in the action of sulfurous 
acid on permanganate. 


The decompoeiUon of double salts: Nioholas 

Substances dissolved in ram and snow: H. S. FBJsm 
and Nicholas Kniqht. A continuation of the work on 
the various substances dissolved in rain and enow. 
Forty-one samples of rain and snow were collected and 
analyzed from Septeml>er 19, 1921, to June 2, 1922^ in- 
clusive. There was a total precipitation equivalent to 
17.40 inches of rain, calling 12 inches of snow equal to 
an inch of rain. It was fotmd that the precipitation of 
the latter part of October and the latter part of April 
happened to be identical. The ziitrogen in nitrates and 
nitrites, free and albuminoid ammonia, chlorides and 
sulphates were determined. 

Concerning the action of urease: E. W. Bookwood. 

The reaction of nitrogen trichloride with some unsat- 
urated hydrocarbons: G. H. Coleman and Elizabeth 
Pickering. 

Further observations and summary of results obtained 
in the study of the migration of acyl from nitro- 
gen to oxygen: L. Charles Rajforp. 

(a) Methods of acylation and effect of relative weights 

of acyl radicals: J. B. Couture. 

(b) Effect of relative positioois of amino and Hydroxyl 

Groups: E. P. Clark. 

(c) Effect of acidity of acyls: H. P. Lankelma. 

(d) Behavior of bases derived from .condensed nuclei: 

J. C. Colbert. 

Studies in orientation, I,: L. Chas. Raiford and C. 
Carroll Hilman, 

A study of the equilibrium between iodine and barium 
iodide in aqueous solution: J. N. Pearce and W. G* 
Eversole. 

A study of the equilibrium between bromine and stron- 
tium bromide in aqueous solution: J. N, Pearce and J. 
V. 0*Learv. 

Further work on the equivalence of the activity of the 
halide ions: J. N. Pearce and A, R. Fortsoh. 

A sensitive test for copper in the electrolytic determina- 
tion of copper: Stephen Popopf and C. W. Tucker. 

Critical study of standardisation of solutions used in 
iodimetry: Stephen Popoff and J. H. Whitman. 

The electrometric titration of tin: Stephen Popoff 
and F. L. Chambers. 

A solubility survey — solubilities in sulfur dioxide. 

III. Solubilities in the Gih series of the periodic sys- 

tem at C. : I. C, Brown and P. A. Bono. 

IV. Soluhilities in the 8th series of the periodic sys- 

tem at 85° C. : S, H. Bobrov and P. A. Bond. 

V. Boluhilities in the 4th series of the petiodio sys- 
tem of 85° C. : F. W. Perisho and P. A. Bokp- 

Notes on the mechanism of methytation reactions: 
Harry F. Lewis, Sherman Shaffer and Rusas^ 
Morgan, 

The tetraalkylthiuramdisulphides : Harry F. Lewis 
and Sherman Shaffer. 

Synthetic hypnotics *n the barbituric acid series: 
Arthur W. Pox. ‘ 

The effect of impurities on the physical properties of 
oxychloride cements: Ben H. Peterson. 

James H. Lees, 
Secretary 
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ABSOLUTE MEASUREMENTS OF 
SOUNDS 

It is now more than thirty years since it occurred 
to me to devise an instrument that should be capable 
of measuring the intensity or loudness of any sound 
at any point in spacif, should be self-contained and 
portable, and should give its indications in absolute 
measure. By this is meant that the units should be 
such as do not depend on time, place, or the instru- 
ment, so that, though the instrument be destroyed and 
the observ'er dead, if his writings were preserved an- 
other instrument could be constructed from the speci- 
fications and the same sound reproduced a hundred 
or a tliouBiind years later. The difliculty comes from 
the fact that the forces and amounts of energy in- 
volved in connection even with very loud sounds are 
extremely small, as may bo gathered from the state- 
ment that it would take approximately ten million 
cornets playing fortissimo to emit one horse-power of 
sound. 

Before we can measure anything must have a 
constant standard. In sound we must construct a 
standard which emits a sound of the simplest possible 
character, which we call a pure tone; it will bo like 
that emitted under proper conditions by a tuning- 
fork, which is described by saying that the graph rep- 
resenting the change of pressure with the time shall 
be that simple curve known as the sinusoid or curve 
of sines. From this connection we say that the pressure 
is a harmonic function of the time. Unfortunately the 
pressure change is so small that at no point in a room, 
even when a person is speaking in a loud tone, does 
the pressure vary from the atmospheric pressure by 
more than a few millionths of an atmosphere. Thus 
wo require a manometer millions of times as sensi- 
tive as an ordinary barometer, and, in addition, since 
the rhythmic changes occur, not once in an hour or 
day, but hundi*eds of times per second, if we wish the 
gauge to follow the rapid changes accurately, we have 
many mechanical difficulties. 

The problem of a standard of omission has been 
solved by a number of persons, including Professor 
Ernst Mach and Professor LudAvig Boltzmann, and 
pr. A. Zernov, of Petrograd, a pupil of the celebrated 
Peter LebedefF. The problem of an absolute instru- 
ment for the reception and measurement of a pure 

1 An address before the Royal Institution of Groat 
Britain, June 10, 1921, by the late Arthur Gordon 
Webster, D.Sc., LL.D., Hon.M.E.I., Professor of Physics, 
Clark l^niversity. 
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tone has been also successfully dealt with by a num> 
her of investigators, among whom may be mentioned 
Professor Max Wien, of wireless fame, the late l^ord 
Rayleigh, and LebedclT. Bat there remains a third 
step in the process, which is as important as the first 
and second. Given the invention of the proper stand- 
ard source of sound, which 1 have named the ‘*phone,” 
because it is vox et praeterea nihil^ and of a proper 
measuring instrument, wliich should evidently be 
called a phonometer, there still remains the question 
of the distribution of the sound in space between the 
phone and tlie phonometer. Any measurements made 
in an enclosed space will be influenced by reflections 
from the walls, and, even if we had a room of per- 
fectly simple geometrical form, say cubical, and were 
able to make the instruments of emission and recep- 
tion work automatically without the disturbing pres- 
ence of an observer, it would still be impossible to 
specify the reflecting power of the walls without a 
great amount of experimentation and complicated 
theory. Nevertheless, this is exactly what was done 
by the late Professor Wallace C. Sabine, of Harvard 
University, who employed the human ear as the re- 
ceiving instrument. Those who have made experi- 
ments upon the sensitiveness of the human ear for a 
standard sound will immediately doubt the jmasibility 
of making precise measurements by the same ear at 
different times, and particularly of comparing meas- 
urements made by one ear with those made by an- 
other. Nevertheless, Sabine attained wonderful suc- 
cess, and was able to impart his method to pupils w-ho 
carried on his work successfully, so that he was able 
to create the science of architectural acoustics and to 
introduce a new profession. Still, the skill that re- 
quired three or four months to attain by Sabine^s 
method may be replaced by a few minutes' work with 
the phonometer. 

In order to avoid the influence of disturbing ob- 
jects, the observer should take the phonometer to an 
infinite distance, which is manifestly impossible. The 
method employed was to get rid of all objects, except 
a reflecting plane covered with a surface the coeffi- 
cient of reflection of which could be measured. For this 
purpose the teeing ground of a suitable golf course 
was used. With the present instrument it can be de- 
termined in a few minutes, if there is no wind. 

In 3890 I proposed to use a diaphragm made of 
paper, which should be placed, shielded on one side, 
at the point whore the sound was to be measured. In 
order that the effect of the sound should not be dis- 
torted, the membrane, instead of having to do any 
work, as in the case of the diaphragm of the phono- 
graph in digging up the wax, or in that of the micro- 
phone in compressing the carbon, was to be perfectly 
free, but was to carry a small plane mirror cemented 
on at its center. In close juxtaposition and parallel 


with this was the plane side of a lens which, viewed 
in the light from a sodituu flame, was to give New- 
ton's rings or interference fringes. Of course, when 
the sound falls upon the diaphragm the fringes vi- 
brate rapidly and disappear frenn sight. 

By the introduction of a Michelson optical inter- 
ferometer, two of the dififlculties of this instrument 
were overcome — namely, (1) that of adjusting the 
lens so that it would not strike the vibrating mirror, 
since the mirrors in the interferometer could be as far 
apart as one pleased; and (2), more important still, 
it permitted the use of fringes in white light, so that 
it was possible to use gas, incandescent, or arc light 
with excellent effect. A further improvement was in- 
troduced by the use of a thin plate of mica for the 
diaphragm. 

To obtain the sensitiveness necessary to measure 
sounds of ordinary inUmsity, the property of reso- 
nance is eni ployed twice — i.c., a system of two degrees 
of freedom is used. First, the plate resounds to a 
sound more strongly as it is tuned more nearly to it ; 
and second, a resonatf>r that can also be tuned is put 
behind the plate. The sound entering by the hole in 
the resonator is magnified by the tuning, and acts 
upon the plate, which is also tuned. A graph can be 
plotted in which one coordinate represents the stiff- 
ness of the plate, or rather what may be called the 
mistiming, which is the stiffness lessened by the pro- 
duct of the mass by the square of the frequency. The 
other coordinate represents the corresponding quan- 
tity for the resonator, the stiffness of which depends 
simply on the volume into which the air is compressed, 
while the effective mass depends on the dimensions of 
the whole, and its damping on the sound radiated 
from the mouth. It is then found that the tuning 
should not be such as to make the representative point 
occur at the middle of the figure, making both mis- 
tunings zero, but that both raistunings should be of 
the same sign and a certain magnitude, depending on 
the coefficients of damping of the two degrees of free- 
dom of the coupled system. The mathematical theory 
is precisely that of a wireless receiver. The ultimate 
sermitiveness depends on the smallness of the damping 
of the plate. 

The apparatus os it was built several years ago was 
mounted upon a heavy bronze stand, covered at the 
back by a heavy bronze cover to keep out the sound, 
while the three shafts turning the screws of the inter- 
ferometer ad.justment protruded through sound-tight 
fittings. Upon the front of the instrument a properly 
tuned resonator was attached, and at the side was a 
small incandescent lamp with a straight, horizontal 
filament, an image of which was projected by a lens 
upon the first mirrbr of the interferometer. Upon 
this was focused a telesoope, giving in the reticule an 
image of the horizontal, straight filament, crossed 
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the vertical interference fringes seen with white light. 
In order to got these the plate must be in the proper 
position within a few hundred-thousandths of an inch. 
The objective of the tuning-fork was carried by a tun- 
ing-fork which oscillated vertically, tuned to the pitch 
of the pure tone to be examined, and this, combined 
with the horizontal motion of the fringes, resulted in 
a figure of colored fringes iu the form of an ellipse. 
On slightly mistuning the fork, the ellipse could be 
made to go through all its plmses, and when it was 
reduced to an inclined straight line its inclination was 
read off on a tangent scale. The amplitude of the 
compression of the air in the sound was then directly 
proportional to the scale-reading. 

While the interforomotor is still used for calibra- 
tion, the movement of the diaphi-agm is recorded for 
actual measurements by a thin steel torsion strip 
coiTying a concave mirror. A lamp with a vertical, 
straight filament is viewed through a telescope into 
which the small mirror focuses the imago of the fila- 
ment on the reticule, and a magnification of from 1,200 
to 1,500 is used, so that the sensitiveness is about the 
same as with the interferometer. 

At first the only method of tuning was the clumsy 
one of (‘hanging the mass of the diaphragm by adding 
small pieces of wax. This was not capable of con- 
tinuous variation. Now the diapluagm has been dis- 
carded and replaced by a rigid disc supported by 
three steel wires in tension. The disc is made of mica 
or aluminium, and is carried by a little steel spider 
containing three clomps to hold the wire. The ten- 
sion is regulated by tliree steel pegs, one of which is 
controlled by a micrometer screw. The disc is placed 
in the circular hole through which the sound enters 
the resonator. This has the advantage of reducing 
damping very largely, and thus of increasing the sen- 
sitiveness enormously. The instrument now competes 
with the human ear, and can be tuned over two 
octaves or more. 

This sensitiveness can be demonstrated by project- 
ing the colored interference fringes on a screen and 
singing faintly in a remote part of the room, when 
the fringes will disappear. Using the telescope end 
of the apparatus, the instrument will indicate the 
sound of a tuning-fork when one can scarcely hear it. 
It is obvious that the disc may be made the diaphragm 
of a telephone and thus increase its sensitiveness. In 
fact, Professor King has used such a telephone to 
record wireless messages with great success. He has 
also invented another sort of tunable diaphragm com- 
posed of a stretched steel membrane with compressed 
air behind it, which enables it to be tuned continu- 
ously, but over a smaller range. 

I now come to the source of sound— *the phone. This 
has been reduced to a reversed form of the pho- 
nometer. The disc is driven by an interrupted or 


alternating current by means of electromagnets, and 
tuned like the phonometer. Its excursion is measured 
by a powerful rnicros(X)pe, and the emission of sound 
is known in absolute measure. It is now drivetx by 
a triode valve tube, in the manner suggested by Pro- 
fessor W. H. Eccles, of Finsbury Technical College, 
Ijondon, for a tuning-fork. This Las been worked 
out for me by Dr. Eckhardt at the Bureau of Stand- 
ards in Washington. 

The third part of the investigation involves a de- 
termination of the coefficient of reflection of the 
ground. The phone is set at a convenient height, and 
the phonometer at a convenient distance. Either is 
then moved along at a constant height and the varying 
deflections of the phonometer are rend while the sound 
remains the same. Interference sets in between the 
direct sound and its image reflected in the ground, 
and the (ixisteuce of a minimum is obvious to the most 
naive observer by the ear alone. The reflection of 
either grass or gravel was found to be aliout 95 per 
cent., while, with a most carefully deadened room, the 
walls of which were covered with thick felt, there was 
perhaps 20 per cent, reflection. The whole measure- 
ment at both cuds and the transmission eheeJes up 
with an accuracy of about 2 per cent. 

With this apparatus all sorts of acoustical experi- 
ments may be performed. By attaching to the pho- 
nometer a long glass tube or antenna, it has been pos- 
sible to explore all sorts of places, such as the field 
within a horn or tube lined with an absorbent sub- 
stance. The transmission of sound through fabrics, 
walls and telephone booths may also be quickly ex- 
amined. The instrument is used by psychologists and 
by telephone and acoustic engineers, and is of interest 
to navigators. An interesting by-product is an in- 
strument for showing the direction of an acoustic sig- 
nal in the fog. It has boon called a phonotrope, on 
the analogy of heliotrope, which turns to the sun. It 
consists of two equal horns which bring the sound to 
the opposite sides of the disc. Wlien the whistle 
blows, the bond of light spreads out, and on turning 
the instrument it closes to zero when the sound is di- 
rectly ahead. Thus at several miles the direction is 
given to within two or three degrees. 

Finally, let ua consider that mystery of sound, the 
violin, which has been studied by Professor Barton, 
of Nottingham, and Professor Kainan, at Calcutta. 
This may be described by the engineer as a box of 
curious shape, made of a curious substance, wood, of 
variable thickness, with two holes of strange figure to 
let the sound out of the resonating box. The latter is 
actuated by a curious substance, catgut, made of the 
intestines of a sheep, and set in vibration by another 
curious substance, the tail of a horse. Yet from this 
wonderful box w^e get the most ravishing sounds, 
which affect profoundly the emotions of the most 
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civilized. Yet the physicist reduces all musical in- 
strumenta to combinations of resonators with strings, 
membranes, bars, plates and horns. The mathematical 
theory of strings was given by Euler two hundred 
years ago, of bars and plates less than a hundred 
years, of resonators by Helmholtz and Rayleigh, and 
I have recently added a theory of horns which, while 
only approximate, works well in practice, and inves- 
tigations are tiow being carried out by such methods 
on vowels and the violin. 

Akthuk Gordon Webster 


SCIENCE AND PHILOSOPHY IN 
VIRGIL 

Religious superstition once borrowed such a large 
portion from the works of Virgil, though it was ac- 
complished in a way as inexplicable as it was unwar- 
ranted, that we are apt, from the standpoint of sci- 
ence, to dismiss him altogether as a source from 
which to gather anything useful in the histtiry of 
acientific tliought. It is no wonder, however, that the 
ardent early fathers of the Christian church found in 
the fourth Ecologue an indication, pregnant with 
prophecy, conscious or unconscious on the part of the 
poet, of the coming of Clxrist and the regeneration of 
the world, a return to its golden age. Other interpre- 
tations have of course been made of the lines, but the 
ready credulity of a budding faith had every tempta- 
tion to accede to the conviction that Virgil was a 
herald of the approacliing light of the world. But 
the reputation Virgil had in the Middle Ages partook 
of that of a man of science. He w^as a wizard, the 
happy man who knew the causes of things, 

Felix qui potuit rerum cognoscere causas.i 
How blest the sage 1 whose soul can pierce each cause 
Of changeful Nature, and her wondrous laws. 

As a matter of fact this was no boast of Virgil, it 
was only bis sigh that he did not understand them 
all and it is difiicult to sec, in spite of Coraparetti's 
monumental work,^ what could have given the mind 
of the middle ages that respect for Virgil as a man 
of science, of wdiich we find so many traces in the 
authors of the pro-Renaissance. For them he was not 
so much the necromancer of verse, recognized by a 

3 Goorgicon II. 400. I use Sotheby 'b translation hero, 
but the classics arc immortal because they have a mea- 
aage for each generation, otherwise they would have 
perished. Only from the text can the modem critic 
judge if the references from it are valid for the sciea- 
tihe thought of this generation. There can be no doubt 
Virgil is here referring to Lucretius whose Do Rerum 
Natura was his model in youth. 

aVirgilio Nol Medio Evo, per Domenico Comparetti, 
Fierense, 1896. 
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later and an earlier age, as a wizard of knowledge 
natural science. The lines however which pteoedd* 
the one above, so often quoted, give us a glimpse 6i 
the kind of things he had in mind when he longed for 
a knowledge of their causes. 

The muses [ho declares] . . . will show me the paths 
of heaven and the stars, the various eclipses of the sttn 
and the changes of the moon, whence comes the quakiiag 
in the earth, by what force the sea swells high on the 
rocky shores and again sinks back upon itself, why the 
winter sun rushes on to plunge beneath the ocean wave, 
what it is lengthens out the tedious nights, but if I could 
not draw nigh to these parts of Nature the cold blood 
would gather round my heart. 

That is, as I take it, for Sotheby certainly goes 
astray here, if he could not imagine some rational ex- 
planation of these things ho would stand terror 
stricken in the presence of God. That is the reason, 
it seems to me, he exclaims, ^^fortunate indeed is he 
who perceives the causes of things.” 

In Virgil, m in all ancient writers, we get a far 
franker acceptation than we do to-day, a much plaiiier 
indication of the all pervading pantheism in the fun- 
damental beliefs of men. It is probably as wide- 
spread to-day, but it is hidden beneath a reticence 
which the mystic faith of Christ, quite in contrast to 
the ancient pagan tendencies, imposes on its communi- 
cants. Still it peeps out now and then, not in gei- 
ence alone where it has the support of physics, but 
in religious pedagogy with the maxim that God is 
everywhere. Tlie haruspices and the augurs thought 
or, in VirgiFs day, pretended to think that the birds 
bore the impress of the will of the gods on their in- 

8 Me vero primum dulces ante omnia Muaae, 
quarum sacra foro ingenti porcusBus amore, 
acoipiant caelique vlas ot sidera monstrent, 
defectus soils varioa lunaeque labores; 
unde tremor terria, qua vi maria alta tumescant 
obicibus ruptis rureusque in se ipsa reaidant, 
quid tautunv Oceano properent se tlnguere soles 
hiborni, vo) quae tardis mora noctibus obstet, 
sin has ue possim naturae accedere partis 
frigidus obstiterit circura praeoordia sanguis: 

But, most beloved, ye Muses! at whose fan© 
Tranced by deep ssoal I consecrate my strain, 

Me first accept! and to my search unfold 
Heavon and her host in beautious order roll'd; 

Th' eclipse that dims the golden orb of day, 

And the moon labouring through her changeful way; 
Whence rocks the earth, by what vast force the mein 
Now bursts its barriers, now subsides again; 

Wliy wintry suns in ocean swiftly fade, 

Or what delays night's slow-desoending shade. 

But if chill blood, long lingering in my vein, 

From Nature's secret lore mj search restrain, 
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and in their actions manifested an un- 
dfP^iHiiding of it in preparing for future events. 
Njow Virgil disdained such supercherios, patching 
the superstitions of the time when they were uni- 
versal, for use at a time when they were employed 
ou^y to sway the minds oppressed by ignorance and 
cri^nlity. concluded that it was the rarefaction 
and cQudeasAtion of the atmosphere which agitated 
tha bodies of twittering birds and bellowing cattle, 
et Igetae pecudcs et ovautos gutture corvi. 
it Was the ‘^Jupiter Uvidus^' who rarefied the air 
aosd oondensed it, so no reverence was lost. When 
the winds of heaven blew the ethereal disturbance 
was conveyed to the minds of men, the subtle pneuma 
gliding past their hearts, and governed tlu) flights of 
the birds of the air* and the tossing heads of the 
beasts of the field. We are unable still to add much 
to this except our indifferent skepticism, but we 
abonld remember we have as yet hardly lifted a cor- 
ner of the veil of the ignorance which prevails in 
modem science as to the atmospheric influences cx- 
ertod on living beings. We know nothing of the 
changes in the psychical state by virtue of which the 
animal does this or that. We put them all down to 
boat and cold, ‘‘deuse and rare’* and Yirgil did as 
muek 

Virgil's pantheism was the pantheism of his day 
and that it filled the air all around him we can see 
iailis youthful poem, the Culex. The whole theme is 
the feeling of the gifted boy that the poor gnat 
whieh he destroyed at a blow was a possessor like 
himaelf of a siired of the soul of the Infinite. It was 
the sting of the insect which was the interference of 
Qod and it saved the sleeping shepherd, in whose 
name Virgil sings, from the venom of a spotted 
snake. This philosophy Virgil found in his youth 
and it dwelt with him through life, but it in no way 
diatinguished him from his contemporaries, however 
well it fitted in with the beliefs of Dante’s time. It 
is in the work of his earlier manhood in the way 
he speaks in his bucolics” of the bees and the phe- 
nomena they exhibit as an evidence of the workings 
of the universal mind. I believe we call it instinct 
now, tiiough perhaps there has been little left of that 
term in the recent overturn in biology. We find the 
mystic theory at the maturity of his marvelous powers 
in the Aeneid* where the hero, visiting his father in 
Hades, learns from him the nature of creation, how 
eveti in the beginning, Anchises says, “heaven and 
edrth and the flowing fields of the sea and the blazing 
the moon and the Titanian stars ore animated by 
the spirit within them/’ Unless we keep before us 

^^Qeorgieon I. 417-422. 

^ im. 210-222. 

Vf. 724 seq. 
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this saturation of the ancient mind with this philoso- 
phy, for beyond the point of our own vag^e thoughts, 
wc will find it difficult to understand how so many, 
indeed nearly all, clear minds of antiquity adopted 
vitalistic doctrines as a part of thf3ir science. Even 
Aristotle, deeply analytical as was his mind, saw no 
skulking, no begging the question in his use of the 
“enteiechy.” 

However, as wo have seen, oven Viigil’s poetic mind 
had a touch of practical materialism and he placed 
the density and the rarefaction of the air in between 
the eawing of crows and the divine mind. As it was 
those which explained for him the state of the weather 
and the fluttering of the birds, so it is the rarity and 
compactness of the soil which tells the farmer whether 
the field is adapted to grape growing or wheat cul- 
ture. The some words — densa and rara — are used for 
the soil as for the air.^ But there is something more 
to be learned from an examination of the soil than 
this and it is by a method curiously in accord with a 
part of the modern technique of soil analysis, rudi- 
mentary tliough it is. There is a touch of his won- 
derful art in its description which I will not attempt 
to give. A salt and bitter earth is bad for fruits and 
it is not helped by plowing. To make a test of the 
condition, put the bad soil carefully gi’ound up into a 
basket or sieve and through it filter sweet water from 
the spring. As the drops of water emerge on the 
wicker work of the primitive filter their quality may 
be tested by the tongue. The acidity or the alkalinity 
of the soil is thus betrayed to one of the senses, that 
of taste, instead of by the visible reactions of the 
modem test tube. The richness, the “fatness of the 
soil,” betrays itself to the sense of touch as it is ex- 
ercised between the fingers when it is finely pulver- 
ized. Such beginnings then as were possible for scien- 
tific endeavor Virgil records and his theory of atmos- 
pheric pressure was singularly near the results ob- 
tained by the barometer as to the processes of nature 
which precede atmospheric disturbances more evident 
then than now to the unaided senses. 

Jonathan Weight 

PliEASANTVILLE, NeW YorK 


TRANSITION ZONES 

The thesis here presented is that the indefinite ter- 
ritory existing between two faunal areas should be 
considered primarily as a transition zone, not as a 
unit faunal area or sub-area. 

faunal area may be defined as an area charac- 
terized by certain animals and thus differentiated 
from other faunal areas characterized by other ani- 
mals. The aretic, temperate and tropic zones are so 
characterized and may be treated as primary faunal 

7 Qeorgicon n. 220-228, 
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ai^eas and their subdivisions ag^ain as secondary faunal 
areas. This concept is a very useful one and works 
out ©specially prettily in mountainous regions where 
high altitudes give the same like conditions as high 
latitudes and are associated with the same forms of 
life. In America, high latitude conditions and high 
latitude birds, tor instance, follow the mountain 
ranges towards the equator, a fact that is brought out 
prettily in a map showing the tongues and islands of 
high latitude life near the mountain tops and bands 
of teinjicrnte life below on the mountain side. 

The first point that the writer desires to make here 
is that, however interesting it is to plot such latitude- 
altitude zones in a mountainous country, they do not 
necessarily constitute sound faunal areas or units in 
problems of zoogeography. The reason is simple 
enough, for they are based almost entirely on tem- 
perature, whereas precipitation and topography are 
equally importatit factors in determining the kinds 
and dispersal of life. With these three determining 
factors working variously together or opposed, it is 
not a thwjretical necessity that large faunal areas 
can be predicated and subdivided in any system that 
will be a matter of fact rather tlmn a matter of opin- 
ion, It so happens, however, that they can be. 

Take now the United States and Canada. It would 
seem to the writer that the primary faunal area.s in 
this region are three ; Canadian, Carolinian and 
Western; Canadian and Carolinian based on latitude, 
their boundaries modified by altitude; the Western 
sharply separated from the Carolinian to the east by 
the precipitation factor and less sharply from the 
Canadian to the northeast by the topography factor. 
Canadian and Carolinian areas are uniform with uni- 
form faunas. The Western area, due to its topo- 
graphic variety and resultant temperature and pre- 
cipitation variation, is exceedingly varied and may be 
advantageously divided into minor areas, as has been 
done. 

In the East, the Canadian to the north, and the 
Carolinian to the south are uniform faunal areas, but 
between the two lies an irregular transition zone of 
varying width (as liero understood more or less syn- 
onymous with the Transition Zone” of current lati- 
tude-altitude zonal divisions of mammals and birds). 
The ordinary climatic controls seem here to be subor- 
dinated to various minor topographic influences which 
nre hard to predicate. For instance, of two related 
birds of the genus Vermivoraj near the Atlantic coast, 
one, V. chrysoptera, breeds in broken transition coun- 
tr\^ to the north ; the other, V. pimis, southerly in the 
coastal plain edge of the Carolinian; whereas, going 
to western Pennsylvania, V, chrysoptera breeds in 
typical Carolinian broken country and F. pirns north 
of it in less broken country. Tliia transition zone is 
not entirely an intermingling of Canadian and Caro- 


linian forms. In birds, for ‘ instance, certain forma 
are peculiarly characteristic of it. Endemic forma in 
a transition zone, liowcver, do not make it a faimal 
area. It is, and should bo considered as, a transition 
zone between faunal areas. 

A transition zone which has considerably in^n* 
eruied the writer’s viewpoint on this problem is one 
affecting marine, not land, animals. Off the Atlantic 
coast of our middle states the Continental Shelf es- 
tends out some miles with depths increasing gradu- 
ally. Then, at about 60 fathoms, it rounds off ab- 
ruptly into the deep sea. As regards fish life, the 
inshore waters are here the meeting place of two deifi- 
nite shore faunas, a northern North Atlantic, and a 
aouthern American coastal faunal area (with species 
of shore fishes which differ from the shore fislies of 
Europe or elsewhere). The deep sen beyond the edge 
of the Continental Sliolf harbors fishes of an entirely 
different sort and should be considered as a deep eea 
faunal area. The catch brought up by a beam-trawler 
from 65 fathoms or somewhat more on the slope from 
the Continental Shelf into the deep may comprise 
certain species, notably the spined dogfish, and likely 
PoronotuSf the sea robin, in late fall, characteristic of 
the shore area. Witli them may come the bright rod, 
grotesque Peristedion or deep-water sea robin, ob- 
viously from the adjacent deep-sea area. There will 
also be certain species endemic to this narrow strip 
of sloping bottom, namely, the tilefish, Zenopsis (al- 
lied to the John Dory of Europe) and CatuluB retifer 
(related to the European dogfish). All three are 
shore derivatives rather than deep-sea derivatives, 
but, strangely enough, not represented in the faunal 
ai’eas of shore fishes adjacent. Dory and dogfish rep- 
resent the southern European shore fauna, and the 
tilefish perhaps has its nearest shore relatives in the 
Blanqnillos of the Pacific coast. Why nre these fish 
present in this transition zone? One viewpoint only 
seems to explain it — that between the shore fauna in- 
side and the deep water fauna outside is in some way 
a favorable locality for foreign species to gain a foot- 
hold. With this in mind, we have the following 
hypothesis concerning transition zones — that they are 
lines of weakness which representatives of outside 
faunas may penetrate and where they may establish 
themselves. 

To return to the land faunas of America. Is there 
any indication of such penetration in the transition 
zones between the faunal areas postulated? There 
arc certain things which may be so interpreted. It 
will be noted that the prairie chicken from the west 
reached the Atlantic coast in a transition latitude and 
established a race on Martha’s Vineyard. Ftirther 
north or further south it must have penetnited 
through country more strongly held by the rrtfted 
grouse on the one hand or the bobwhite on the others 
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E«fltw«jrd ^^itaftn^n of prairie forma in the latitude 
of the tragaitioiiEit zone south of tlie Great Lakes is a 
phenomenon line with this hypothesis. Also, cer- 
tain eastefm cross the prairies and penetrate 

surprising distfU^es to the northwest in the ill-defined 
sq 4 broken tpi^feition zone there existent between the 
veatem and .^anadian faunal areas, a notable ex- 
ample bein^y|he eastern kingbird^ which breeds at 
least in easteeeio Washington. The prairie area of the 
Mississippi 'V^alley (as differentiated from the dry 
plains area lirefit of it) is a transition zone between 
the east, witib^^sufficient, and the west, with in sufficient, 
rainfall. In the main, its bird fauna is cither eastern 
or western, it does not lack species almost exclu- 
sively conftaed to it, such as Bel^s viieo, a summer 
resident, or Harris’s sparrow, as a transient species. 

In eonelttsion, the writer wishes to point out his 
concept that between two faunal areas there is nor- 
mally a transition zone. To consider this also as a 
faunal area and use it as a unit in zoographical dis- 
cussions can lead only to complication and confusion. 
Looked at as what it is, a separate phenomenon, it 
will repay analysis and study. 

J. T. Nichols 

Thu Axccrican Museum 
01* Na^tural History 


THE INTERNATIONAL CRITICAL 
TABLES 

Thu Board of Editors of International Critical 
Tables met in Washington, D, C., for a three-day ses- 
sion beginning on August 10 for the purpose of se- 
lecting the cooperating experts who will be invited to 
assume responsibility for critically compiling the 
various classes of data to be included in the tables. 
It is estimated that some three or four hundred co- 
operating experts will bo needed and the selection will 
be made largely on the basis of recommendations re- 
ceived foom the corresponding editors and their ad- 
visory committecB from the principal countries of the 
world. Several sessions of the board will be required 
before the complete list can be made up. Invitations 
to act in the capacity of cooperating experts will be 
issued from the editorial office as fast as action is 
taken by the board and, from the responses thus far 
received, a full measure of cooperation is expected 
from tihe chemists and physicists of the world in mak- 
ing Uhls undertaking a success. In dividing the sub- 
jetst-wtter for purposes of assignment to the co- 
opkMling experts, the editorial board has endeavored 
to m^e each assignment of such a magnitude that it 
can be reasonably completed in a year’s time without 
prmHiig too great a burden upon any expert and if 
Mdl eUie associated with the ^ork will cheerfully ac- 
barry out his share )and responsibility, the 


combined result of the labors of all who cooperate in 
the work will be invaluable to science and industry. 

The scope of the work is so great and the fields to 
1)6 covered so varied in character that only through 
the joint labors of a large number of experts will it 
be possible to bring the undertaking to a successful 
conclusion in a reasonable time. The International 
Annual Tables is now in its twelfth year. It has 
demonstrated the possibility of preparing through in- 
ternational cooperation an annual abstract of the re- 
sults of the w'orUVa researches in quantitative meas- 
urement. The purpose of International Critical 
Tables is to take an ncfiount of stock of our present 
quantitative knowledge of material things and to pub- 
lish in convenient form the result of expert criticism 
of this knowledge. The practicability of further ef- 
fective international cooiieration on scientific projects 
will doubtless be judged largely by the degree of suc- 
cess obtained in these eiforts. 

The International ITnion of Pure and Applied 
Chemistry and the International Research Council 
have given tlie weight of their authority and influence 
to International Critical Tables. American industries 
will supply the necessary funds. It remains only for 
the scientists of the world to contribute their time, 
energy and expert knowledge to insure the successful 
completion of the undertaking. Science itself is in- 
ternational. The preparation of the record of scien- 
tific achievement in quantitative measurement should 
also be international. If the results of scientific re- 
search are to be utilized most efficiently, they must 
first be made easily accessible. To make these results 
accessible so that they may be utilized to the best ad- 
vantage is as much the duty of men of science as are 
the researches which produce them, and the task of 
rendering these results readily accessible requires the 
cooperation of the same types of expert knowledge os 
have been employed in producing them. 

As rapidly ns appointments of cooperating experts 
are made and accepted, announcement thereof will be 
made in the scientific and technical press. 

The organization of International Critical Tables 
is as follows: 

Board of Trustees (in charge of financial matters) : 
Chairman, George P. Adamson. 

Secretary, William M. Corse. 

Harrison E. Howe, 

Hugh K. Moore, 

Charles L, Beese, 

Julius StiegUtz, 

Edward B. Craft. 

Board of Editors: 

Editor-in-ohief, Edward W. Washburn. 

Associate Editors, Clarence J. West, 

N. Ernest Dorsey. 

Members of the Board: 

George K. Burgess, 
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Saul Dushman, 

John Johnston, 

C. E. K. Moos, 

C. E. Mcudonhall, 

B. B. Moore. 

Associate Editors and Special Editors: 

Joseph Pelc, Special Tables of Organic and Inor- 
ganic Substances. 

F. B. Bichowsky, Thermochemicnl Bata. 

Walter RoscnUain, Metals and Alloys. 


SCIENTIFIC EVENTS 

THE PULPWOOD RESOURCES OF CANADA 

A ROYAX. (lomniission to investigate Canada’s pulp- 
wood resources and the advisability of prohibiting the 
export of this product has been appointed by the 
Canadian Government. The commission is headed by 
Joseph Picard, Quebec, a manufacturer and business 
man, and includes in its personnel two lawyers, one 
lumberman and one contractor. Instructions have 
been issued to the commission to inquire into the re- 
port upon the forest resources, with particular regard 
to the extent in each province of woods of various 
kinds available for the manufacture of pulp. Other 
directions to the commission follow: 

1. To inquire into the quautity of pulp available, 
owned by the provincial governments and subject under 
provincial laws and regulations to restrictions requiring 
the partial or total manufacture of such wood in Canada. 

2. To inquire into the quantity of wood so available on 
lands owned by the Canadian Government and subject 
under federal laws and regulations to restrictions requir- 
ing partial or total manufacture in Canada. 

3. The quantity of wood on other lauds and the condi- 
tions under which such lands are held, whether by owner- 
ship or lease, whether by corporation.-? or individuals, 
whether by citizens of Canada or citizens of other 
countries. 

4. The quantity of pulp wood produced in each prov- 
ince during the past ten years, showing the portion used 
in Canada and the portion exported. 

6. To investigate the question of the restriction of the 
export of pulpwood from Canada, and any other matter 
touching upon the production, manufacture or sale of 
pulpwood essential to a comprehensive consideration of 
the question of the restriction of export. 

The commission is to make recommendations that 
may be deemed expedient for the better conservation 
of the supply of pulpwood for present and future 
use. The pulpwood investigation was promised at t|^e 
lost session of Parliament, when the Government was 
given power to prohibit the export of pulpwood at 
that time. The Minister of Finance promised that 
the Government would not exercise its authority in 
this respect until after a searching review of the 
whole situation. 


Chemical and Metalhirgical Engineering Hivt 
the situatioxi brought about by the proposed embatjgo 
*^has given rise to much speculation as to 
ability to continue supplying the United States witix 
pulpwood. It is estimated that CanEda has 256,- 
000,000 acres of forest growth of merehantable sise, 
and 600,000,000 forested acres of young timber snit- 
able for pulpwood. It is assumed that the 600,000,000 
forested acres of young timber would yield 1,250,- 
000,000 cords of pulpwood. The present eonsuinption 
is 4,000,000 cords per annum. On that basis the sup- 
ply would last for over 300 years, wiUmnt allowing 
for from two to three per cent, of regrowth; but at 
that point the authorities differ. It is stoutly main- 
tained by some experts that Canada has not as much 
pulpwood in sight as is supposed, and that on the 
basis of consumption during the past twenty years in 
particular, the resources would be exhausted in 60 
years, or reduced to a volume which would mean ex- 
ceedingly high cost for pulp.” 

THE FOSSIL FIELD IN MONGOLIA 

The Poking correspondent of the London Times 
writes that the researches of Mr. Roy Chapman An- 
drews, w'ho for some years has been explormg the 
less-known regions of China and adjacent territory 
in the interest of the Natural History Museum of 
New York, are likely to add considerably to scientific 
understanding of prehistoric times. 

Mr. Andrews concludes that Mongolia is one of the 
greatest fossil fields in the world, and his diseoveries 
in this respect go far to confirm the theory that Cen- 
tral Asia was the center of the dispersal of the mam- 
malian life of Europe and America. He says that 
the existence of a land connection between Asia and 
North America has been unquestionably established. 

With reference to the work of the Third Asiatic 
Expedition under his leadership, now busy in the 
Gobi Desert at a point about four hundred miles 
northwest of Peking, Mr. Andrews says: 

The first month of the expedition ’s work is far beyond 
our hopes. Whore we expected only fragments we have 
discovered an immense deposit of large and snuill dino- 
saur bones. It will require many months to exhaust this 
region, but we have removed two partially complete 
skeletons and parts of several others. This includes 
herbivorous dinosaurs 30 feet long of the iguanodon type 
and smaller carnivorous species. These bones are at least 
five million years old, but beautifully preserved. They 
probably are related to European types and, with out 
former work, indicate that Central Asia Is the aneeatral 
home of the dinosaurs, which migrated to Europe and 
America. 

The expedition is now divided into two parts. Otte Is 
working in the dinosaur beds and the other 
later geological strata. The second group, 
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lAiltis south of the Arst, is working in eocene deposits, 
the dawn period of mammalian life. The strata are 
eactraordlnarily rich in fossil remains. We have discov- 
ered the skull of a giant rhinoceros — like the beast known 
as the titanothene, which, although it has been buried 
for three million years, is almost as perfect as though 
the animal had died a week ago. The titanothercs were 
previously onlp known in America. Finding this par- 
ticular stage in their development shows that they crossed 
from America by way of a former laud bridge to Asia. 

We have found, also, remains of a giant dog-like 
carnivore, as well as many teeth and jaws of an anccB- 
tral tapir-like animal. Wo could spend easily a yearns 
work in these great deposits, but will give them only 
enough time to get a few of tho choicest things. 

THE GODMAN AND SALVIN MEMORIAL 

A TABi*BT in memory of Frederick Du Cane God- 
man, F.R.S,, and Osbert Salvin, F.R.S., has been un- 
veiled by Lord Rothschild, chairman of tho memorial 
committee, at the Natural History Museum, South 
Kensington, and accepted on l>ehalf of the trustees of 
the British Museum by the Archbishop of Canterbury. 

The London Times notes that those tw'o distin- 
goishod men of science were intimately associated in 
research and the results of their labors form an im- 
poitant part of the treasures of the Natural History 
Musetun. The friendship between them dated from 
the fifties of tho last century', wiien they were both 
undergraduates at Cambridge, and lasted until the 
death in 1898 of Salvin, who was survived twenty-one 
years by Godman, the latter dying in 1919, in his 
eighty-sixth year. In 1876 the two friends conceived 
the idea of the monumental work entitled Biologia 
Centrali-Anmericana, which has been described as 
without doubt the greatest work of the kind ever 
planned and carried out by private individuals. 

As completed, the Biologia consists of sixty-three 
volumes, of which one forms the introduction, fifty- 
one are devoted to zoology, five to botany, and six to 
archeology. The work uras edited by Salvin and God- 
man, and after Salvin's death by Godman alone. The 
three volumes on the birds and three others on the 
diurnal lepidoptera were prepared by Godman and 
Salvin themselves, while the others were written by 
varions specialists. The volumes contain 1,677 plates, 
of which more than nine hundred are colored, and the 
total number of species is 50,263, of which 19,263 are 
described for the first time. 

In 1886 Godman and Salvin resolved to present 
their wonderful neo-tropical collections to the British 
Museum. Of birds' skins alone over 620,000 were 
contained in this magnificent donation, which induded 
not only the collections made by Salvin and Godman 
themselves, chiefly in Guatemala, but many others 
fkfim various parts of South America, the Mexican 
^OOIleetioEHi obtained by Godman himaelf and bis col- 


lectors, made in that country in 1887, and the great 
Heushaw collection of the birds of the United States 
containing over 13,000 specimens, which was secured 
by Godman in order to provide a thoroughly authen- 
tic series of North American birds for comparison 
with those of Mexico and Central America. 

The commemorative tablet, with portraits in relief 
of Salvin and Godman, is placed on the wall of the 
central hall of the museum, near and behind the statue 
of Darwin. 

Lord Rothschild, in presenting the tablet on behalf 
of the subscribers, explained that the committee had 
decided that any subscriptions left over after the 
memorial had been paid for should bo devoted to a 
collecting fellowsliip. Shortly after that decision 
Dame Alice Godman and the Misses Godman devoted 
a further sum of £5,000 to the Godman Exploration 
Fund, to which others had given further donations. 

The Archbishop of Canterbury, in accepting the 
tablet, expressed the cordial welcome given by the 
trustees to gifts of that kind. Mr, Godman w'as one 
with whom it had been his privilege to sit for year's 
as one of the trustees on the committee of manage- 
ment of museum affairs. Those who shared that priri- 
lege knew well how wide was the range of his knowl- 
edge and how applicable it was to almost any tiling 
that might arise. The Archbishop commended the 
setting up of memorials of great representatives of 
science and great benefactors to the museum. In Mr. 
Godman they had not only one of the donors to whom 
they owed so much, but also a valued trustee. lie 
wanted to emphasize the importance which seemed to 
him to attach to taking core that such names, such 
acts, such memories and such lives should not be 
forgotten by those who looked at the specimens and 
collections the museum contained. He believed that 
in thus recording the services rendered by men such 
as Mr. Godman and Mr. Salvin they were serving the 
best interests of the museum. 

SIR WILLIAM THISELTON-DYER 

The following letter, printed in Naturcj has been 
addressed by British botanists to Sir William Thisel- 
ton-Dyer, who celebrated his eightieth birthday on 
July 28: 

The occaaion o'* your eightieth birthday affords us tho 
opportunity of which wo gladly avail ourselves, not only 
of offering you our congratulations upon having attained 
so venerable an age, but also of assuring you of our con- 
flnued regard and esteem. In doing so we who sign this 
letter do but acknowledge our indebtedness to you for 
the inspiration and guidance which wo, both as teachers 
and researchers, have derived directly or indirectly from 
your own early work as a professor of botany. We re- 
gard that work, and more especially the courses of prac- 
tical instruction conducted by you at South Kensington 
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in the yonrs 1875 anti 1876, aa havinjcf inaugurated the 
renaiflaant^o of the study of the atructuro and functions 
of plants which had been ao brilliantly carried on by 
British botanists in earlier times. It must, we feel sure, 
afford you great and justiiiable satisfaction to contem- 
plate the marvelous development of such studies in this 
country during the years that have passed since you 
quickened them into new life. 

The professorial career on which you had embarked ao 
brilliantly was unfortunately, as it may have seemed at 
the time, brought to a cJoao by your appointment to the 
assistant directorship of Kew in 1875 and your subse- 
quent appointment as director ten years later. The work 
that you wore enabled to carry out at Kew has been of 
such national importance that, however much we may 
regret the loss of the stimulating influonce you would 
undoubtedly have exerted os a professor, we all realize 
the great and lasting services you have rendered to bot- 
any, not only from the purely scientific point of view, 
but also in relation to the development and encourage- 
ment of botanical enterprise throughout the British 
Empire. 

Another notable result of the interest you inspired yvos 
the successful launching of the Annals of Botany f which 
has come to be one of the leading botanical periodicals 
of the world. Wo do not forget that it was your enthu- 
siasm that turned the scale when the question of be 
or not to bo^' hung in the balance. The Annals is a 
lasting monument to your courage and prescience. 

It would need a lengthy document wore we to attempt 
to set out in detail the value of your many efforts for 
the promotion of our science, but in conclusion wo feel 
we must refer to the noblo work you did in saving the 
old Chelsea Physic Garden from destruction. Thanks to 
you, London has now a botanic garden where students 
and teachers can study the structuro and functions of 
plants and pursue those studios which you did so much 
to promote. 

With our very kind regards and good wishes, 
Believe us to be, dear Sir William, 

Yours very truly, 


D. H. Scott 
S. H. Vines 
P. O. Boweii 
Baleoitr 
n. T, Brown 
I). PRAIN 
F. Darwin 
H. H. Dixon 
A. C. Seward 
J. B. Fahmek 


F. Keeble 
A. B. Rendle 
A. SiHPLET 
H. Waoer 
F. F. Blackman 
V. H. Blackman 
F. W. Oliver 
A. G. Tansley 
F. E. Weiss 
A. W. Bill 


and all the loading botanists in 
Great Britain and Ireland. 


SCIENTIFIC NOTES AND NEWS 


Hopkina University; William Madd^iA: Bayliw 
Ernest Henry Starling, of the Univq^ty Coll^^ of 
London ; John Newport Langley, of the XJuiyersity oi 
Cambridge; Edward L. Ehlera, of th^ University of 
Copenhagen; Jules J. B. Bordet, of t^Uoiverwty of 
fimsBels; Edoardo Perroncito, of the (University of 
Turin, and Santiago Hainon y Cajal, the Univer^ 
sity of Madrid. 

At tho general public meeting of fhe Amerkuui 
Chemical Society on Tuesday, Septeinher 11^ a4* 
dresses of welcome will bo delivered by,;C. H. Hall* 
chairman of tho Milwaukee Section; lion. Damd 
Hoan, mayor of Milwaukee; Hon. Emaqael Philipp, 
president of the Milwaukee Association of Commerce, 
and President Fox, of Milwaukee IJniv^Wty. Tho 
general addresses at this meeting will be delivered by 
Dr. Charles F. Burgess, who will speak ou ^‘Marjeef- 
ing chemical discoveries,” and Dean R. T. Kendall, 
of the Medical School, Northwestern University, who 
will speak on “Bacteria and the chemist,” 

The following awards have been made by the Royal 
College of Physicians, London : The Baly gold medal, 
given every alternate year for distinction in the sci- 
ence of physiology, to Mr. J. Barcroft; the Btsset- 
Hawkins medal, bestowed triennially for work in ad- 
vancing sanitary science or in promoting public 
health, to Dr. T. M. Legge. 

At tho International Surgical Congress recently 
held in London, Dr. Davide Giordano, Venm, Itoly, 
was elected president to succeed Sir William Mace- 
wen. The predecessors in the presidency of these 
congresses were : Kocher, of Berne ; Caemy, of 
Heidelberg; Championnifere, of Paris; Depage, of 
Brussels, and Keen, of Philadelphia. The next con- 
gresH will be lield in Rome. 

We learn from the Journal of the American Medi- 
cal Association that more than twenty phyeiciana of 
Ontario were candidates at the recent electionB to the 
Canadian Parliament. The following physieiaas were 
the successful candidates : Joseph D. Monteith, Strat- 
ford; the Hon. David Jamieson, Durham; Arthur 0. 
Wallis, Algoma; Leeming Carr, East Hamiltcm; 
George V. Hnreourt, Parry Sound; Forbos E. Godf 
frey, West York, and John P. Vrooman, Lennox. 

The National Alliance for the Increase of the 
French Population has awarded the first pHae of 
50,000 fr. to M. Paul Haury for the best popular 
pamphlet on the decreasing birth rate in France and 
the tragic consequences to the nation. 


The University of Strasbourg has conferred the 
title of doctor honoris causa on Drs. Simon Flcxner 
and Jacques Locb, of the Rockefeller Institute for 
Medical Research; William H. Welch, of the Johns 


Sib Richard Glazebrook has been appointed 
chairman in charge of exhibits in pure scieim at thf 
British Empire Exhibition to be held next year ,1^ 
London. . ^ > 
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FbofESSob a. Bmithklls hag been appointed di- 
rector of the Baiters’ Institute of Industrial Chem- 
ietry, London. 

CXiARKK E. Davis, chief chemist of the National 
Biscuit Company, and vice-chairman of the New York 
Section of the American Chemical Society, will suc- 
ceed Dr. C. A. Browne as chairman of the section 
when the latter assumes liis new duties as chief of the 
Bureau of Chemistry of the Department of Agri- 
culture. 

Dr. WA1.TER G. Campbei.l, who has been acting 
chief * of the Bureau of Chemistrj^ has been ai>pointed 
director of regulatory work of the Department of 
Agriculture, 

R. L. Cobby, director of the research laboratories 
of the Fleischmann Yeast Company, will open the 
symposium on *‘Bread Production,” September 11, nt 
the twenty-sixth annual convention of the American 
Bakers’ Association, which will be held at French 
Lick, Ind,, the week of September 9. 

William Harper Dean, formerly of the U. S. De- 
partment of Agriculture, has be/Cn appointed manager 
of a Bureau of Agriculture recently established by 
the Chamber of Commerce of the United States. 

Dr. Elliott S. Robinson has been appointed as 
assistant director of the Division of Biologic Lab- 
oratories of the Massachusetts State Department of 
Public Health to succeed Dr. Robert N. Nye. 

Dr. Frank L. Kkllrt, lecturer in preventive medi- 
cine and hygiene, and director of the state hygiene 
laboratory nt the University of California, has been 
appointed health officer of Berkeley to succeed Dr, 
Ernest H. Pape. 

On August JO, a complimentary dinner was given 
in San Francisco by the California Academy of Sci- 
ences and biologists of the San Francisco Bay region 
to Dr. and Mrs. Robert P. Bigelow, of the Massachu- 
setts Institute of Technology. Resident naturalists 
of the Bay region to the number of twenty were in at- 
tendance. 

Dr. H. a. Gleason, assistant director of the New 
York Botanical Garden, is spending two months at 
the Biological Station of the University of Michigan, 
Douglas Lake, Michigan, continuing researches on the 
application of statistical methods to the study of 
plant association. 

Dr. a. B. Stout, director of the laboratories of the 
New York Botanical Garden, has returned to the 
garden after nine months at Pomona College, Clare- 
mnnt, California, where be was occupied with a study 
of fertility, sterility and pollination in the date palm, 
the avocado and the citrus fruits. 


Professor Hermann Thoms, dean of the Phar- 
maceutical Institute of the University of Berlin, has 
been visiting the United States on his way to lecture 
in Japan. 

J. H. Crossley, of the Metropolitan-Vickers Elec- 
trical Company, Manchester, England, was lately in 
the United States studying industrial electric heating 
developments for the purpose of promoting the appli- 
cation of electricity in England. 

Dr. George Bihp Grtnnell, in company with 
Christopher G. La Fargo, New York architect; Col, 
Henry Hall, a Washington writer, and Barrington 
Moore, secretary of the National Parks Committee, 
began on August 21 a survey of the couutrj^ west of 
the Big Horn Mountains ns a possible national pork 
site. 

The Department of Commerce has announced the 
personnel of the Caribbean rubber investigating party 
which sailed from the United States for Panama on 
July 25 to investigate the rubber plantation possibili- 
ties of Panama, Colombia, Venezuela, the Central 
American countries and Mexico. John C. Treadwell, 
of the Continental Rubber Company of New York, 
will be in charge of the party. Hugh H. Bennett, of 
the Bureau of Soils, Department of Agriculture, wull 
accompany Mr. Treadwell as assistant. 

Dr. C. U. Artens Kafperr, Amsterdam, director of 
the Netherlands central institute for research on the 
brain, has been apiK)inted by the Rockefeller Founda- 
tion to give a course of lectures on the anatomy of 
the brain at the Peking Medical School, and will leave 
for China in August. 

On the topmost ledge of tlie rocks on Slide Moun- 
tain, the highest peak in the Catskills, the Winnisook 
Club, of Poughkeepsie, N. Y., on August 18 dedicated 
a tablet to the memory of the late John Burroughs. 
The tablet is affixed to the ledge under which Mr. 
Burroughs passed the night several times as ho relates 
in “The Heart of the Southern Catskills.” 

An international subsexiption has been opened to 
secure funds for the erection of a monument nt Ros- 
coff in memory of Dr. Yves Del age, under the auspices 
of M, Ldon Bdrard, minister of public instruction; M. 
Paul Appell, rector of the University of Paris; M. 
Picard and M. Lacroix, secretaries of the Academy 
of Sciences, and other men of science. Del age was 
a professor at the Sorbonne, and director of the bio- 
logical station at Eoscoil, 

Fetes in honor of Fabre, the famous French ento- 
mologist, began on August 6 at Millau (Aveyron). A 
monument, the work of the sculptor Malet, represent- 
ing Fabre, a magnifying glass in bis hand, examining 
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an inaoct, was unveiled. It was actually at St. L^ons 
that Fabre was born, but St. L^ons is a little village 
of a few hundred inhabitants, and it was thought 
desirable to erect the statue in the neighboring town 
of Millau. Fabre is chiefly associated with Serignan, 
near Orange, for it was here in his garden that he 
pursued his entomological studies. 

According to the Journal of the American Medical 
Association the Paris branch of the Franco- Mexican 
Association has presented to the Pasteur Institute a 
replica of the medallion likeness of Pasteur that was 
hung on the walls of the department of medicine of 
the University of Mexico on the occasion of the cen- 
tennial celebration. The bestowal of this work of art 
took placKJ in the crypt of the institute, at the entrance 
to the tomb of Pasteur, the presentation speech being 
given by M. Ilonnorat, former minister and honorary 
president of the French section of the Franco-Mexican 
Association. Dr. Roux, director of the Pasteur Insti- 
tute, expressed his thanks to the association for the 
gift and the honor accorded to the memory of Pasteur. 

The German societies for physics, the applied 
physical sciences and Roentgen rays held recently a 
joint meeting at Berlin in the large hall of the uni- 
versity in memory of Roentgen. The president of the 
republic and scientific men from all over th(? country 
spoke OTi the importance of Roentgen’s discovery to 
difterent branches of science. 

A COMMEMORATIVE tablet has been placed by the 
London County Council on the former residence of 
James Clerk Maxwell, physicist (1831-1879). 

The Hancock Life Insurance Company, Boston, has 
given $20,000 to the Harvard Cancer Commission, of 
which sum a fourth is to purchase diagnostic appa- 
ratus ; the remainder is for the permanent fund. The 
insurance company previously gave $30,000 toward 
the building of the Huntington Hospital, which ia de- 
voted to cancer cases. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The legislature has made special appropriations to 
the Michigan College and Station for the ensuing bi- 
ennium of $1,070,000, This is in addition to the re- 
ceipts from the mill tax, which aggregate about 
$1,000,000 and are used entirely for operating ex- 
penaes. The principal items in the special appropria* 
tion are $400,000 for a horticultural building and 
greenhouse, $300,000 for extension work, $160,000 for 
a power house, $50,000 for a college hospital, $70,000 
for research, and $100,000 for miscellaneous buildings. 

Pbos'KSSoh a. H. Patterson, head of the depart- 


ment of physics and dean of the School of AppUed 
Science in the University of North Carolina, will 
spend the year 1923-24 in study at Harvard Univer^ 
versity, on leave of absence. His place will be filled 
during his absence by Dr. Paul H. Dike, who has bee^ 
in charge of physics at Robert College, Constonti*- 
nople, for some years past, thou^ Dr. Otto Stuhlman, 
Jr., will serve as head of the department, while the 
duties of the deanship will be assumed by Or; J. 
pell, of the department of chemistry. 

At the University of Missouri, Eli Stuart Haynes, 
of Beloit College, has been elected professor of as- 
tronomy; Dr W. B. Robertson, of the University 6f 
Kansas, assistant professor of zoology, and Or, H. 
C. Howard, Jr., assistant professor of analytical 
chemistry. 

Dr. a. Richard Bliss, Jr,, professor of pharma- 
cology in the Emory University School of Medlcme, 
Atlanta, has resigned to accept the professorship of 
physiology and pharmacology at the University of 
Tennessee. Dr. Monroe F. Brown, assistant pro- 
fessor in the department, also goes to Tennessee. 

Mr. J. Basil Buxton, now on the staff of the la- 
ical Research Council, London, has been elected mtp 
the newly established professorship of animal pathol- 
ogy in the University of Cambridge. 

M. Goss has been elected to a newly establi4l*9d 
eliair of mathematics at the University of Grenob^, 

DISCUSSION AND CORRESPONDENCB 
THE MARINE LABORATORY AT TORTUO^ 

During the past year a number of papers appeared 
in Science and elsewhere^ which discussed the deair^ 
ability of continuing the Department of Marino Biol- 
ogy of the Carnegie Institution of Woshingtoja and 
its most important single activity, the laboratpry at 
Tortugas. Since the officers of the Carnegie Institu- 
tion have not yet announced what their policy towf^n^ 
the Department of Marine Biology is to be, it mgy 
presumed that the question of continuing this depart-; 
meat is still under consideration. This department, 
having been created in the interest of biologists work- 
ing on tropical organisms, will probably be continued 
only if it is evident that a sufficient number of biolo- 
gists are still actively interested in this kind of work. 

1 Davenport, Science, Vol. 56, p. 134. j 

Schaeffer, Science, Vol. 66, p. 468. 

Crozier, Science, Vol. 56, p. 751. 

Orozier, Science, Vol. 57, p, 498. v 

Fisher, Science, Vol. 57, p. 233. 

Allen, Science, Vol. 57, p. 499, 

Coe, Amer, Jow. Noi., Ser. V, Vol. 4, p. 173, 

Potts, Nature, Vol. 110, p. 224. u-, a; 
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The papers to which reference was made above are 
unanimous in agreeing that the Department of Marine 
Biology sliould be continued, but there is divergence 
of opinion as to the desirability of continued opera- 
tion of the laboratory at Tortugas, the alternative 
suggestion being the establishment of a permanent 
laboratory of the type of Wood’s Hole, Pl 3 ’’mouth or 
Naples and located somewhere in the tropics or the 
snbtropioB or in Bermuda or southern California. It 
is with reference to the latter suggestion that I wish 
to contribute the following observations to the dis- 
cussion. 

As a general proposition, biologists would probably 
be almost unanimous in welcoming the establishment 
of a pennanent laboratory in another faunal and 
floral region than the one Wood^s Hole now draws 
upon; there is no doubt that its facilities could and 
would be used to advantage. But since it seems only 
a remote possibility at beat that such a station will 
be established at present because of the great expense 
involved, it seems to me to be far more in the interest 
of biology to urge instead the retention of a station 
already in effective operation. It may bo added that 
because of the more or less temporary nature of the 
laboratory at Tortugas, it could be moved to another 
locality without great expense, and its transformation 
into a permanent station at Panama or J^kmaica or 
any of the localities named above, could be effected 
at any time in the future at no greater expense than 
would attach to such change now. It may be presumed 
that ea soon ns a considerable body of biologists 
strongly feel the necessity of a permanent station in 
our southern waters the Carnegie Institution or some 
other agency of research will take the matter under 
serious consideration. 

In weighing the desirability of continuing the 
operation of the Tortugas station the following seem 
to me to be among its outstanding qualities and should 
receive careful consideration : 

1. For American biologists, Tortugas is the best 
equipped and most accessible tropical marine station. 

2. It has been in effective operation for eighteen 
j'ears and the large mnount of published results ema- 
nating from it are generally admitted to be of high 
order. 

3. The work carried on there could not for the most 
jwirt have been done satisfactorily at any other sta- 
tion. It does not compete with but complements the 
work of other stations. 

4. There is evident demand for a station like Tor- 
tugas. During the past eighteen years 68 different 
investigators studied there, each investigator spending 
on the average three seasons at the laboratory. 

6. The living and working conditions arc entirely 
satiflfnetory. 


This point needs a word of ejcplanation. In the 
earlier years of the laboratory the living conditions 
were undoubtedly “trying” to a few of tho investi- 
gators. In recent years, however, a new laboratory 
has been built and the old one remodeled and the cui- 
sine has been greatly improved, so that the living and 
working conditions are now in fact considered almost 
ideal by most of the investigators. One can work ten 
hours a day every day through the entire season of 
eight or ten weeks and remain in perfect physical 
condition. It is not unusual indeed for one to gain in 
weight while working at this rate. 

Altogether the Tortugas laboratory seems too ef- 
fective an instrumentality for furthering biological 
science to allow it to lapse with nothing definite in 
view to take its place. 

A. A. Schaeffer 

HISTORICAL NOTE ON THE PROBLEM OF 
LIGHT DEFLECTION IN THE SUN’S 
GRAVITATIONAL FIELD 

A SERIES of articles recently published by Professor 
T. J. J. See, U. S. Navy,^ gives a quite incorrect im- 
pression of the relation of J. Soldner’s and of Ein- 
stein’s work in connection with the deflection of light 
in the sun’s gravitational field. It therefore seems 
desirable to make a short statement of the history of 
this problem. 

In 1801 Soldner'-^ calculated the deflection of ligiit 
according to (1) The corpuscular theory of light 
(light consisting of material particles which aro sub- 
ject to gravitation), and (2) Newton’s law of gravi- 
jtation. The problem was simply that of determining 
the hyperbolic orbit of a small mass traveling with 
the speed of light under the influence of the gravita- 
tion of a celestial body. Considering a ray of light 
just touching tho surface of the attracting body, 
Soldner worked out the well-known solution of the 
problem of two bodies. In setting up the differen- 
tial equations for the motion of the particle he erro- 
neously used for the gravitational force the expres- 
sion 

2gr“» 

where g = acceleration at the surface of tho attracting 
body, and 

r = distance from tho center of tho attracting 
body (adopting the radius of this body as 
unit distance). 

Tfcte factor 2 has no justification and should be omitted. 

Designating by o the angular deflection of light 
from a star at infinity until it reaches the surface of 

i San Francisco Journal, May 13, 20, 27; 1923, 

8 Bode, ‘ ‘ Astronomischea Jahrbneh fur das Jalir 
X$04,'’ Berlin, 1801, p. 161. 
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the attracting body Sohlner derived the formula 

2g 

(1) taugco = — ^ — (v “ speed of light) 

V V — 4g 

TVhich he applied to the earth and the sun. On ac- 
count of the mistake mentioned his result for the sun 
(half deflection) a) = 0".84 
is twice too large. Correcting Soldncr’s formula and 
using modern constants a ray of light just grazing 
the sun^s surface is deviated from infinity to infinity 
by the angle 

a = 0".87 

if the corpuscular theory of light and Newton’s law 
of gravitation are adopted. 

Soldner did not have in mind any test of the theory 
of light, his sole purpose being to find out whether 
the gravitational light deflection need be taken into 
account in astronomical measures of star positions. 
He was chiefly interested in the effect of the earth’s 
^avitation upon a stellar ray, and he gave the appli- 
cation to the moon and the sun only a short mention 
at the end of his paper. 

Before establishing the generalized theory of rela- 
tivity, Einstein touched the subject of light deflection 
in 1908® and develojmd it more fully in 1911.* In 
the second paper Einstein states his principle of the 
equivalence of a uniform gravitational field with an 
accelerated system of reference. This principle leads 
to the necessary conclusion that energy of radiation 
(light) has inertia or mass, and that this moss must 
be subject to gravitation. From this conclusion the 
deflection of light could be calculated by using Sold- 
ner’s method. Einstein, however, follows an entirely 
different course. For the time measure of an observer, 
according to the principle of equivalence, the speed 
■of light in a gravitational field changes from place to 
place. The path of a light ray is then found by using 
the Huyghens principle, which leads to the formula 

2kM 

( 2 ) 

where a — full deflection of light ray from infinity to 
infinity 

k = constant of gravitation 
M — mass of attracting body 
A = distance of light ray from attracting body 
c = speed of light in vacuum. 

For the sun Einstein finds a — 0".83, but with more 
accurate data the value a=:0".87 is obtained. This 
formula (which is based on the principles (1) Light 
is subject to gravitation, (2) Gravitation follows New- 
ton’s law) is equivalent to Soldner's formula, but is 
more general. 

s^^Jahrbuch der Badioaktivitkt und Eloktronik, ’ ’ 4, 
4ia, 1908. 

4‘<Annalen der Physik,’^ 36, 898, 1911. 


In 1916^ Einstein published his ^'Generalhsed 
Theory of Eelativity,” in which a new law of gravita- 
tion is given, differing from Newton’s law by small 
terms, which, however, become sensible close to the 
son, as for example, for the planet Mercury and for 
light rays passing near the sun. The light deflection 
required by tliis generalized theory is twice the 
amount given by formula (2) ; Einstein gives 1".7 at 
the sun’s limb, but more accurate calculation gives 
1".75. The increase of this value over that in Ein- 
stein's 1911 paper is not due to any mistake in calcu- 
lation in the earlier paper but is an effect of the dif- 
ference between Einstein’s and Newton’s law of gravi- 
tation, as the 1916 deflection is essentially based on 
the principles : 

(1) Light is subject to gravitation. 

(2) Gravitation follows Einstein’s law instead of 
Newton’s. 

The observations of the 1919 and 1922 eclipses con- 
firm the amount of light deflection predicted by the 
generalized theory of relativity of 1916 and they 
should therefore be considered as supporting the two 
last named principles. There is at present no other 
theory which satisfactorily explains the observed 
light deflections as to their numerical values. 

The relation of Soldner’s work to Einstein’s re- 
sults is cjiaracterized by the following points: 

(1) It is through a mistake made by him in his 
work that Soldner obtains an amount of light deflec- 
tion at the sun’s limb which is in agreement with the 
recent eclipse observations; his theory, correctly de- 
veloped, can only furnish a basis for half of the ob- 
served deflection. Einstein’s generalized theory of 
1916, on the other hand, necessarily leads to the full 
deflection observed. 

(2) The fundamental assumptions on which Sold- 
ner’s work is based are equivalent, as far as the pres- 
ent problem is concerned, to those of Einstein’s 1911 
paper, and Einstein’s 1911 results must be and are in 
agreement with those of Soldner (after correcting 
Soldner’s mistake), 

(3) Soldner treats only the case of a light ray 
grazing the surface of the attracting body; Einstein 
considers the more general problem of any light ray 
passing through a gravitational field, and bis formula 
(2) not only gives the light deflection at the sun’s 
edge but also states that for other light rays the de- 
flections are inversely proportional to the distance 
from the sun’s center, a law which is not even touched 
by Soldner. 

(4) The two authors derive their formulae by en^ 
tirely different methods. 

(6) Einstein’s result differs from Soldner’s for- 
mula not only in nofiation but also in terms of higher 

• “Aunalen der Phywk,” 49, 769, 1910. 
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order, aad Einstein does not repeat Soldner'g mistake. 

^6) Soldnor does not mention the application of 
this problem for testing the theory of light which is 
the principal purpose of Einstein. 

This comparison sufficiently shows the independence 
of Einstein work even if he knew about Soldner^s 
paper, which is not likely, as Boldner’s result had 
fallen into oblivion following the rejection of the cor- 
puscular theory of light on which it is based. Pro- 
fessor See, accusing Einstein of plagiarism, clearly 
has not read Soldner’s original paper and has been 
misled by a frag^ientary reprint® of it published in 
1921 together with comments by a German physicist, 
R Lenard.^ In these comments (page 603) Lenard 
transforms Soldner's formula into a notation and 
form similar to that employed by Einstein. Professor 
See mistakes Lenard's transformed formula for 
Soldner's and bases his unfounded accusation upon 
its similarity to Einstein’s result. 

Robert Trumpler 

LiIOK Obseuvatort 

A RECESSIVE BLACK VARIETY OF ROOF 
RAT 

Thk pelage color of most wild mammals is charac- 
terized by a rhythmical deposition of dark and light 
pigments in the hair, giving rise to what is termed 
an agouti pattern. One of the common variations 
occurring in agouti animals is the disappearance of 
the bands of yellowish pigment, which results in a 
totally black coloration, provided no other variations 
are present simultaneously. It is known that mam- 
mals may be block genetically, for one or other of the 
following reasons: (1) Because they possess a domi- 
nant or incompletely dominant extension factor, 
which extends the dark pigments into the regions 
ordinarily occupied by the lighter ones only, as in 
“steel gray” rabbits p (2) because they possess a 
recessive non-agouti factor which precludes the forma- 
tion of light pigments in the hair wdth the dark ones. 
Most black varieties of domesticated animals belong 
to the latter class. 

The natural color of the black rat, Mus rattns, is 
a uniform black, which has been found to be domi- 

dei Physik," 65, 593, 1921. 

T Lenard, it should be said, recognizes the error in 
Soldner's work to which attention is called in this paper 
and gives correctly the value for the deflection to which 
Soldner's theory loads. It may further bo stated that 
Soldnor result for the light deflection by the Earth 
(0 i= 0".001 is also in error and should be o =: 0''.00014 
(in addition to the erroneous factor 2 in the formula a 
mistake was made in calculating the value of the ac< 
^deration for the peculiar units used). 

2 Punnett, B. 0., 1912, Jour* Osfiet., 2, 1915; ihid., 5. 


nant over the agouti of the closely allied roof rat, 
Mus alexandrimis.^ TJiis case obviously falls into 
the first of the above-named categories. Black indi- 
viduals obtained from a stock received from Mr, H. 
C. Brooke of Taunton, England, were at first sup- 
posed to be specimens of the dominant black derived 
from 3f. rattua. These blacks were produce<i in 
matings between grays and yellows, and it was as- 
sumed at first that black would be found to be domi- 
nant over gray as in Morgan^s experiments. The 
incorrectness of this assumption was apparent when 
gray mated to gray produced litters containing black 
animals; six black rats produced in this w'ay have 
been recorded. Matings of .such black males to wild 
gray M. alexandrinus females liave resulted in the 
production of seventeen offspring, all of which are 
gray. 

This evidence indicates very clearly that we have 
in this black variety a color factor which is different 
from the one characterizing the black rat, Mua rat- 
tua; one which is recessive to gray or agouti, and 
which is probably the homologue of the factor pro- 
ducing the black variety in the Noru^ay rat, the house 
mouse, tlie guinea-pig and the rabbit. 

Horace W. Pebpman 

Buhsey Institutiok, 

Forest Hills, Boston, Mass. 


QUOTATIONS 

A “ ROSS INSTITUTE ” 

The approaching twenty-fifth anniversary of Sir 
Ronald Iioss*s epoch-making discovery that malaria 
is transmitted to man by the mosquito has led a num- 
ber of influential persons, including leaders of the 
profession in this country, Mr. H. H. Asquith (ex- 
prime minister), Dr. Roux, director of the Pasteur 
Institute, Paris; Dr. R. M. Strong, of Harvard Uni- 
versity; Dr. William H. Welch, of Johns Hopkins, 
and Sir Charles Sherrington, president of the Royal 
Society, to make an appeal to the public. They point 
out that the discovery has revolutionized medical sci- 
ence and living conditions throughout the tropics and, 
among other great things, enabled the Panama Canal 
to be constructed. It is impossible to exaggerate the 
services Ross has rendered. He must be ranked among 
the great investigators whose labors, like those of 
Pasteur, Lister, Jenner and Golgi, have conferred in- 
estimable and lasting benefits on mankind. All the 
world has shared in these benefits, but Great Britain, 
which has vaster tropical areas than have ever been 
ruled by a single power, has profited most abun- 
dantiiy, and she owes a very special debt of gratitude 
to the son who has rendered this service. There is in 

» Morgan, T. H., 1909, Ant. Nat, 43. 
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process of organucation an institute to be called the 
“Ronald Ross Clinique for Tropical Diseases and 
Hygiene,” in which it is proposed that laboratory re- 
search and clinical investigation shall be combined as 
closely as possible in accordance with his teaching. 
There are already in this country two schools of 
tropical medicine which have done good work, but 
their activities are in the main educational. It is pro- 
posed that the institute shall supplement and not 
compete with them; that its primary object shall be 
research, that a clinical establishment shall be main- 
tained in intimate conjunction with the laboratories, 
and that the master mind of Ross, assisted by other 
experts, shall have the fullest scope for the initiation 
and continuation of researches into the still unsolved 
problems of tropical medicine. There is a Pasteur 
Institute in Paris; a Kit*isato Institute in Japan; a 
Gorgas Institute in Panama. It is strongly felt that 
Great Britain should honor one of her greatest inves- 
tigators by establishing a Ross Institute in London. 
To initiate this, $250,000 is required. The public is 
invited to send subscriptions to the honorary treas- 
urer, Lord Willoughby de Broke, 29 Queen Anne 
Street, Ix^ndon , — The Journal of the American Medi- 
cal Association, 

THE DIRECTORSHIP OF THE RECLAMA- 
TION SERVICE 

Srcretakt Wonic might have given a shorter ex- 
planation of the recent removal of Arthur Powell 
Davis, Director of the Reclamation Service, which 
would have been more convincing. If he had merely 
said that Mr. Davis was turned out to make room for 
a practical politician, that would have been enough. 

In his long letter addressed to the American Society 
of Civil Engineers, Secretary Work labors the point 
that the time when engineering skill and experience 
were of first importance in the Reclamation Service 
is past and that the need now is for “a practical busi- 
ness man familiar with conditions peculiar to irriga- 
tion in the West” as Director. The facts are that 
Arthur Powell Davis was for twenty-one years an en- 
gineer in 'the Reclamation Service, that since 1914 he 
had been director, and during his term of sendee all 
the large storage dams of the West were constructed 
and others begun, and that Gov. D. W. Davis, of 
Idaho, wdio succeeds him, has been known only as a 
grocer and banker who entered state politics. 

The clmrge.s that big power interests have conspired 
to bring about the removal of the distinguished engi- 
geer because they are opposed to the Government’s 
policy in reclamation and Arthur Powell Davis’s part 
in it under successive administrations Secretary Work 
passes over in silence. His answer to the engineers is 
lame and evasive. To confess the truth would be to 


admit the unworthiness of his own motives in remov- 
ing from office Arthur Powell Davis to make room 
for an Idaho politician . — The New York World, 


SPECIAL ARTICLES 
THE VIBRATIONAL ISOTOPE EFFECT IN 
THE BAND SPECTRUM OF BORON 
, NITRIDE 

Tue quantum theory of band spectra^ indicates 
that there should be quite appreciable differences be- 
tween the spectra of isotopic molecules. This is es- 
sentially because the spectroscopic frequencies, or, 
rather, such portions of them as are due to changes 
in molecular vibrational energy, should be propor- 
tional to actual molecular vibration frequencies. The 
expected isotope effect has already been found® in 
one of the infra-red absorption bands of hydrogen 
chloride; here the absorbed energy is nearly all vibra- 
tional.® A displacement of 0.055 A.XJ. has also been 
found in a compaidson of certain lines in the visible 
emission bands of two samples of lead of different 
atomic weight. Here the emitted radiant energy is 
partly vibrational, partly electronic in origin.* 

A much more favorable case than the two fore- 
going is to be found in boron nitride. Here the vibra- 
tion frequency should be 2.76 per cent, greater for the 
lighter isotope than for the heavier, B^^N, as 

compared with 0.08 per cent, for HCl and perhaps 
0.04 per cent, for lead. The ratio of abundance, 1 : 5 
from the atomic weight 10.83 (Baxter & Scott), is of 
course somewhat unfavorable. Jevons® has measured 
the heads of two systems of bands which he has satis- 
factorily shown to be due to boron nitride. In addi- 
tion to the main “a” and “P” systems, he found cer- 
tain less developed “subsidiary systems,” and Pj, 
related to the P system, os well os some extra bands 
not fitting any system. 

Theory predicts that for the band due to the pas- 
sage of a vibrationleas, but electronically excited 
molecule, to an electronically less excited, and still 
vibrationloss, state, there should be no isotope effect 

1 See, for example, Sommcrfeld, ' ^ Atombeu uad Spek- 
trallinien, ’ ' 3rd Ed., Chap. VI. 

2 Loomis, Astrophys, Journal, 52, 248 (1920) ; Kratzer, 
Zeit, f^ Phyaik,, 3, 460 (1920). 

8 There is also a change in molecular rotational energy 
involved, with a corresponding isotope effect. This is, 
however, usually a minor factor, and will not be consid' 
ered in the following discussion. 

4 Grebe and Konen, Phys, Zeit,, 22, 546 (1921). The 
emitting molecule is probably that of some lead com- 
pound. — The effect should not be confused with those 
observed in the line spectra of lead isotopes. 

8 W. Jevons, Soy. 8oe, Proc, A, 91, 120 (1915). 
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except the very smell electronic effect corresponding 
to that in line spectra*” This band may be desig- 
nated (0, 0), since it corresponds to the change 
(n^=:0)->“(n==0), n' and n respectively denoting 
the initial and final number of vibrational quanta 
possessed by the molecule. The band (0^ 0) is usu- 
ally one of the more intense members of a band sys- 
tem. On the high frequency side of (0, 0) lie bands 
for which n' > n, or strictly, for which W n, 

W denoting vibrational energy. Here the electronic en- 
ergy emission is supplemented by a contribution from 
the vibrational energy ; the reverse is the case for the 
bands on the low-frequency side, where < W q. 
Going from (0, 0) toward either shorter or longer 
wave-lengths in the band system, there should be a 
progressively increasing displacement between the 
bands of two isotopes, the frequencies all being 
higher on the ht^h-frequency side for the lighter iso- 
tope, and lower on the Zotu-frequency side. The rea- 
son for this is that the intervals between successive 
bands are approximately proportional to the molecu- 
lar vibrational frequencies, so that the bands of the 
lighter isotope are on a somewhat more extended 
scale than those of the heavier. 

In order to apply the theory to the boron nitride 
bands, it is first necessary to determine the proper 
values of n and n' for each band. This can be done 
without great difficulty with the help of certain cri- 
teria applied by Heurlinger to the cyanogen and 
nitrogen bands. The following equation then gives, 
in wave-number units (tn vacuo), by substitution of 
suitable values of n and the positions of all the 
60 heads of the P system 

V = 42885 -f 1268 .5n' -- 10.20n'” — ] 873n+11.86n=. 
The (0, 0) band lies at vr= 42886 (X — 2331 A.U. 
(in air) ) ; the values of n run from 0 to 10, those of 
n' from 0 to 6.” 

On examining Jevons's data on the position of the 
Pj and Pjj systems, it is found that the P^ bands all lie 
at lower frequencies than the (0, 0)P band, and the 
Pg bands all at higher frequencies. Furthermore, the 
Pj band nearest P(0, 0) lies very near P(0, 2), on the 
Zow-frequency side; and the Pg band nearest P(0,0) 
lies very near P(l, 0), on the ht^fh-frequency side. 
Going toward lower and higher frequencies, respec- 
tively, the Pj and Pg bands become gradually more 
and more separated from the corresponding P bands. 
Moreover, each P^ or Pg band is weaker than the corre- 
sponding P band. All this is exactly what would be 
expected if the P^ and Pg bands belong to the lighter 
isotope BjpN, This idea is very greatly strengthened 
by a comparison of the frequency interv^s between 

SA eorrespoading equation has also been determined 
for the a system, but as the present data on the isotope 
effect are much more fragmentary than for the p sys* 
tern, the a system will not be discussed here. 


neighboring p bands (e.g., the bands (1, 3) and (1, 
4), or (1, 4) and (1, 5)) with the intervals between 
corresponding P^ or Pj bands. The theory predicts 
that these intervals should be approximately propor- 
tional to the molecular vibration frequencies, and 
should therefore be greater for than for B^^N 
approximately in the ratio 1.0276. Making the com- 
parison above suggested for every possible pair 
of Pj or pg bands with the corresponding pair of P 
bands, an average value of 1,026 is actually obtained 
for the ratio. In view of the inexactness of the theo- 
retical prediction,^ the agreement is very good. 

The explanation of the apparent gap between the 
Pj and Pg systems is obviously that the bands of the 
two isotopes lie very near together in this region. 
There remain a number of bands which should belong 
in the P^ system, but which appear to be missing. The 
jiositions of these bands can be calculated by means 
of the following empirical equation w^hich holds for 
both the P^ and the Pg bands : 

V = 42871 -f 1306.5n' — lO.SOn"” — 1 926n -f 
12.188n2 

It is then found that the head of every missing 
band, with three exceptions, should lie just inside the 
head of a more intense band, so as to be com- 
pletely masked by the latter.® The three remaining 
bands arc accounted for by three bands observed, but 
not correlated, by Jevons, A band correspond- 
ing to every observed band of the P system is 
thus either observed or accounted for.® 

The maximum displacements between correspond- 
ing bands for the two isotopes are of notable magni- 
tude, viz,, 4.5 A,U. toward shorter wave-lengths at 
X2145 (band (3,0) ), and 34.1 A.U. toward the red 
at X 3256 (band (3,9) ). 

The evidence given above as to the presence of a 
corresponding set of bands for each of the two iso- 
topes of boron nitride leaves little room for doubt, 
especially in view of the fact that the absence of such 
bands would seem to involve the overthrow of the 
present theory of band spectra. There are, however, 
certain apparent minor discrepancies and gaps in the 
data, which it is hoped to remove by means of new 

7 This is due to the fact that the measurements refer 
to band heads. This introduces a variable rotational 
isotope effect whose magnitude it is not possible to cal- 
culate exactly with the data at hand, but which should, 
qualitatively, increase the ratio above 1.0276, in agreo- 
aseat with observation. 

• In most cases the BuN band docs not correspond to 
the same values of n and n' as the BwN band which it 
masks. 

sNote the close approach for the calculated position 
of the (0, 0) band to that for B^N. Discussion of the 
signiftcance of the remaining difference (presumably 
electronic isotope effect) will be postponed. 
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experimental work which is now under way.^*^ A de- 
tailed discussion will therefore be postponed. 

Kobert S, Mulliken, 
National Uesearch Fello to 
Jefferson Physical Laboratory, 

Harvaui) University 

^ HYDROGEN ION CONCENTRATION AND 
THE DEVELOPMENT OF SCLEROTINIA 
APOTHECIA 

Kecf:nt ox i>ori incuts, performed under the general 
direction of Dr. J. B. S. Norton, have demon- 
strated a marked relation between the growth of 
the npothecial stage of the sclerotinia causing 
brown-rot of stone fruits and the liydrogen ion con- 
centration of the substrate. The special signifi- 
cance of this relation is due to the following facts: 
As is now well known, the perfect or apothecial stage 
of the fungus arises in spring from old mummied 
fruits on the ground. Mature Sclerotinia apothecia 
are usually first noted as tliey discharge ascosporcs 
at the time peach trees are blooming, but previous to 
this time these apothecia have been developing slowly 
on the ground for a number of weeks. Hence there 
is a period of weeks, prior to the time when any infec- 
tion can be caused by the ascosporcs, during which 
the apothecia arc exposed to possible injury. With 
this idea in mind a number of experiments, of which 
a few will be summarized here, have been performed 

Preliminary measuremeuts on the visible part of the 
boron nitride spectrum now indicate equally good agree- 
ment with thwjry for the a as for the p system, and a 
quantitative analogy between the two systems in respect 
to the relative positions of the BjoN and bands. The 
fact that each B,jN a band has two pairs of heads, whose 
structure lines overlie and often resemble the correspond- 
ing B,(,N baud heads, tends to obscure the latter, except far 
from the (0, 0) band, and accounts for Jevons^s failure 
to note B,oN heads. A numlKjr of the B,oN heads are, 
novertholoss, plainly visible, with the present set-up, even 
in visual examination of the spectrum. The isotoiie 
heads are unmistakable in the two rod bands, (0, 4) and 
(I, 5). For the latter, the stronger pair of B,»N heads 
(middle of pair at A,C4d2) lies 94 A.IT. farther to the 
red than the corresponding B„N pair (middle of 
pair at X 6n68). Same new a bands in the ex- 
treme rod show an even greater isotope effect. 
In the ultraviolet, Jerons's data include three un- 
identified heads which agree' closely with calculated 
positions for B^N heftd pairs of the a system. One is 
evidently the weaker head pair of the (4.0) band (the 
expected stronger pair for this band should, according to 
calculation, coincide with the weaker B^N pair). The 
other two heads (XX 3353.3 and 3369.3) evidently are 
those of the (5.0) band of Bi^N ; these lie 18 A.TT. farther 
into the ultraviolet than the corresponding B„N pairs 
(XX 3373.5 and 3386.8). 


on the effect of different environmental conditions cm 
the developing apothecia. 

A preliminary experiment was made in the spring 
of 1922, using peach mummies with the sporophores 
developed just sufficiently to protrude from the 
sclerotia as light brown, rod-like stipes. The mum- 
mies wore suspended in glass tumblers containing 
unbuffered IICl and NaOH solutions, to which final 
pH determinations gave a range of only pH 4.5 to 7* 
Apothecia developed rapidly to maturity in all. 
Meanwhile similar peach mammies had been placed 
partly buried in sand in some pots, and powdered 
sulphur dusted on in quantities equivalent to 100, 600 
and 1,000 lbs. x^er acre, The ax>othocia were coated 
with sulphur, but after temporary inhibition for six 
days the treatfnl apothecia grew even more rapidly 
than the checks. In the three treated pots the soil 
solution reached a pH of 3,6 (colorimetric). 

The experiments above had revealed remarkable 
acid tolerance in developing apothecia, and this phase 
was followed up in the spring of 1923. Well-buffered 
solutions were used in a series from pH 1.4 to 11.9, 
at intervals of about one pH unit. When young 
apothecia were grown in these, the optimum s<;emed 
to be near pH 2.5 with good growth from 1.4 to 6.8. 
At pH 6.8 growth occurred, but the apothecia did 
not mature; at 7.7 and higher no growth was ob- 
served. Using more nearly mature apothecia, growth 
was seen in one case near pH 9.6; otherwise, the re- 
sults were as in the otlier series. 

It seemed probable from this that slight alkalinity 
in the soil should be sufficient to inhibit the growth 
of Sclerotinia apothecia. Some peach mummies with 


TABIJE I 

Effect of hydrated lime on gTOV)th of apothecia 


Pot 

Ca(OH), in 

1 pH after 

No. 

lb. per acre 

1 day 

1 14 days 

1 

125 

6.81 ' 

6.55 

2 

625 

6.66 

1 6.65 

3 

5000 

7.30 

10.70 

4 

0 (check) 

6.99 

6.40 


Pot Development of apothecia after 

No. 1 6 10 14 20 days 


1 

2 

3 

4 
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developing apothecia were placed in pots of sandy 
soil, and hydrated lime applied in quantity and with 
the results indicated in Table I. Note especially the 
initial inhibition and final development of apothecia 
in pot 1 in connection with the falling pH in this pot 

Walter N. Ezekiel 

UmVERSITT OF MASYIiANP XWCtfL- 
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The century in which we live prouiises to make an 
incalculable advance in mtin’B power oi‘ exact moas- 
urement. **Ncarly all the grandest discoveries of 
science/’ says Lord Kelvin, “have been but the re- 
w'ards of accurate measurmnent and patient, long- 
continued labor in the minute sifting of numerical 
results.” The opening decades of the century have 
witnessed the emergence of a number of fundamental 
natural phenomena, the explanation of which defies 
all the mighty power of Newtonian mechanics. The 
NeAVtouian laws have hitherto been found adequate 
to explain large-scale phenomena; but there seems 
convincing reason for grave doubt as to their applica- 
bility to small-scale phenomena. “The old laws/' as 
Jeans observes, “are not, so to .spiHik, fine-gi*aiued 
enough to supply the whole truth with regard to 
small-scale phenomena.” Nor are they exact enough 
to explain very minute (diangos in large-scale phe- 
nomena. Conspicuous among (Contemporary theories 
which throw grave doubt upon the universal applica- 
bility of the Newtonian mechanics arc tlie electron 
theory of Loren tz, the quantum theory of Planck and 
the relativity theory of Einstein. The Lorentz trans- 
formation, ba.sic in the electron theory, belies New- 
ton's ideas of abs(jlute space and time. Crucial in 
the quantum theory is the phenomenon tluit “the total 
radiant energy per unit V(j(ume of ether in tempera- 
ture-equilibrium with matter is finite”; and to explain 
the facts of radiation according to I*Ianck's law the 
Newtonian mechanics are imidtjquate. The remark- 
able explanation of tlie observed discrepancy in the 
advance of the perihelion of Mercury, and the phe- 
nomenal accord of observation with theory in the 
matter of the light-ray deflection announced by W, 
W. Campbell a few weeks ago, thitherto unexplained 
by the Newtonian meclmnics, constitute supreme 
triumphs for Einstein's relativity theory. 

To-day are going forward profound investigation^, 
at each end of the scale of magnitudes — towax*ds the 
infinitesimal and towards the infinite. Methods of 
almost incredible refinement are being devised for 
determining the scale of the atom and the scale of 
the universe. The investigations of Rutherford have 
virtually set it beyond doubt that the atom consists 
of a central nucleus of almost infinitesimal dimen- 
sions, and of electrons revolving in planetary manner 

1 Presidential nddreaa before the North Carolina Acad- 
emy of Science, Greensboro, N. C., May 5, 1923. 
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around tlio nucleus. The hydrogen atom consists of upon the photographic plate and for the first ti^ 


a negative clo(;tron revolving in an orbit round a 
positive nucleus of e<iuul charge, wlule the helium 
atom consists o f two electrons revolving in orbits round 
a nucleus with a )>ositive charge equal in amount to 
twice that of an electron. The scale of the universe 
to the atom is believed to be 10®“ to 1. The radius 
of the solar system is 10^* eeriti meters. This, on 
dividing by 10®®, becomes 10“® centimeters, the radius 
of an atom. As Aston recently pointed out, “the 
atom, like the solar system, is empty; and what we 
measute as its spherical boundary really only repre- 
sents the limiting orbits of its outermost electrons.” 
An atom of hydrogen, on being enlarged b}^ the factor 
10®®, would become of the same si/e as the solar sys- 
tem; and its two planetary electrons would closely 
resemble Uranus and Neptune as regards si/.c, distance 
from the sun and period of revolution. If in the atom 
of helium, for efTcctive comparison of size and dis- 
tance, the nucleus vvore represented by a rather large 
peii, its plnnoi.ary electrons would be represented by 
two .somewhat smaller })eas revolving around it at the 
distance of a quarter of a mile. 

These investigations of the atomic microcosm have 
concentrated attentiem upon the fundamental slrue- 
turo of the universe. It would .seem that aggrega- 
tions of: matter, ranging from the infinitesimal to the 
infinite, poss(‘ss the features of the solar system. Each 
particle of the atom may be a littltj world after anal- 
ogy with this world now rotating beneath our feet 
at the rate of 1,000 miles per second. Our solar 
system is one among countless many others of the 
Milky Way; and perhaps the Milky Way is but one 
of countless giant nebulae wdiirling in spiral form 
through a space that may be infinite. While the 
mathematicians and the physicists, Lorontz, Planck, 
Poincai'e, Thomson, Rutherford, Millikan, Soddy, 
have been turning their brains, their microscopes and 
spectroscopes to a study of the atom, the astrono- 
mers, Simp ley, Kapteyn, liusscll, Hertzapniiig, 
Eddington, DeSitter, Curtis, have been utilizing their 
telescopes, inter I'eronmters and coelostats in the 
study of tlie new lieavcns revealed by the epochal 
advances in photography and .s}>ectroscopy. Until 
the time of Galileo, tlio “crystalline Icna of the human 
eye, limited by th(i iris to a maximum opening about 
one quarter of an inch in diameter,** was the oTily 
collector of starlight. Galileo’s telescope, of 1610, 
with a lens-area about eighty-one times that of the 
pupil of the eye, vastly extended for tlm astroncuner 
the boundaries of the visible universe, bringing to 
view stars down to the magnitude 10.5, of which 
nearly half a Tnillion are known to exist. Through the 
development of the photographic telescope and the 
use of the spectroscope, within recent years, astrono- 
mers have caught hundreds of millions of star-images 


through spectral images and luminosity curves begah 
to make some (uedible computations regarding the 
scale of the universe. In his presidential address be- 
fore tiie British Association for the Advancement 
of Science, Eddington recently remarked: “Probably 
the greatest need of stellar astronomy at the present 
day, in order to make sure that our theoretical deduc- 
tions are starting on the right lines, is some means 
of measuring the apparent angular diameter of 
stars.” Recent ohsenations at the Mt. Wilson Ob- 
servatory, with the use of the Michelson iuter- 
feroineter, have greatly increased our knowledge of 
the apparerjt angular diameters of giant stars, and 
given us a new and etilarged conception of the mag- 
nitude of the visible universe. On December 13, 
1920, by the use of the Michel son interferometer, 
Pease found that the angular diameter of Betel geuse, 
Arabic for the “Giant’s shoulder,” the consi>icuous 
red star in the right shoulder of Orion, was 0''.047 ; 
and assuming a parallax of O'"'. 018, the linear diam- 
eter of a Orion is turned out to be 240,000,000 miles. 
To help us to understand what this means, we may 
say that tlie angular diameter of Betelgeuse is that 
of a ball one inch in diameter, seen at a distance of 
seventy miles. This giant star, which is but a tiny 
point of light to the naked eye, would completely fill 
the orbit of Mars; and if placed in the position of 
our sun would shoulder out the .sky and wc should 
see only a blazing firmament of fire. If a boy of 
fouiteeu were to fire around Betelgeuse a bullet with 
the unchanging velocity of 2,800 feet per second, the 
highest known velocity for a projectile, the bullet 
would not complete the circuit until he had reached 
the Biblical age of threescore years and ten. A ray 
of light fr(un Botelgeuse, traveling at the rate of 186,- 
330 miles per second, would take 160 years to reach 
us; which means that Betelgeuse is distant from the 
earth about one quadrillion miles. 

In any attempt to measure the sidereal universe, it 
is necessary to increase enormously our units of 
measurement. In ordinary mensuration upon the 
earth, we emx>loy the units: inches, feet, yards. In 
measuring the moon, on account of the great magni- 
fying power of the modem lens, it is possible to use 
tlie mile as a unit. The next unit we resort to is the 
diameter of the earth — say some 8,000 miles. But in 
order to measure the distances from the sun to its 
attendant planets, it is necessary to use a unit 12,000 
times the diameter of the earth— the astronomical unit 
— 93,000,000 miles, the distance from the earth to the 
sun. But in order to measure the y^ry great dis- 
tances from star to star, which are as remote from 
each other in some cases as a thousand million astro- 
nomical units, it is necessary to use a still greater 
unit, the lighUymr, As light travels with the velocity 
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of i^bout 186,000 miles per second, it is easy to eorn- 
puto the distance light travels in a yeai’, which is 
something leas than six million million miles. It is 
only by the use of such a yardstick as the light-year 
that one can satisfactorily take the scale of the 
sidereal universe. 

While stars of the magnitude of Betelgcuse and 
Antares can be studied by the use of parallax meth- 
ods, the globular clusters of the type of Omega Ceu- 
tauri and Hercules ore so remote as to defy the 
astronomer in the attempt at determination of their 
distance from us by the geometrical measurement of 
parallax. By obser\dng that, in each of the clusters 
where variable stars appear, the brightest stars of tlie 
cluster are, on the average, three times as bright, 
photographically, as the variables, Shapley has com- 
puted the distances from ua of the principal globular 
clusters. Measuring the brightness of the brightest 
stars in any cluster, Shapley obtained results for 
some 30 clusters which are truly amazing. He found 
that the nearest of the globular clusters — Omega Cen- 
tnuri and 47 Tuscan ac, both in the southern hemi- 
sphere — are distant from us about 22,000 light-years. 
The great cluster in Hercules is about 35,000 light- 
years away ; and the remotest cluster, No. 7006, is at 
the enormous distance of 220,000 light-years — at least 
fifty times aa far away ns the remotest star whose 
distance can bo measured by other methods. 

Now OUT galaxy, delimitated for us by the projected 
f'ontours of the Milky Way, is shaped much like a 
IcTis or a thin watch, the thickness being probably less 
than one sixth of the diameter. Astronomers are 
agreed that within this galaxy, which contains pos- 
.sibly a billion suns, the stars arc not infinite in num- 
ber nor uniform in distribution. Twenty years ago 
Newcomb remarked that the *‘sun appears to be in the 
galactic plane because the Milky Way is a great 
cirdo — an encircling band of light— and that the sun 
also appears near the center of the universe because 
the star density foils off with the distance in all di- 
rections.” And yet he confesses: 'Ttoleray showed 
by evidence which, from his standpoint, looked as 
fecund as that which wc have cited, that the earth was 
fixed in the center of the universe. May not be 
the victim of some fallacy, as he was?” This very 
week, Painlevd, the distinguished French mathemati- 
cian, made this extraordinary statement: “Under the 
old teachings it was explained that the world turned 
on its axis and in space. Of course, this is mere talk 
for children; no such thing occurs, but such explana- 
tions must be given ao the ignorant can have a mental 
picture of what the universe is like. Neither the 
earth nor the stars whirl in space.” Are we all, in- 
deed, the victim of some strange fallacy? 

To primitive man, the physical universe was an- 
thropocentric. Eventually, with Ptolemy, came the 


conception of the geocentric universe. Since the time 
of Copernicus, astronomers have believed in a helio- 
centric universe- -a universe in w'hich the sun was 
considered tp be at or near the center Of the stellar 
universe. Shapley ’s investigations lead us to believe 
that the sun is at least 50,000 light-years from the 
galactic center. His study of the Cepheids — variable 
stars of short period named from the star Delta 
Cephei — have led to truly remarkable conclusions re- 
garding the size and remoteiu^s of these variable 
stars. They vary considerably in brightness from 
time to time, and also show corresponding alterations 
in color, being redder when faint, whiter when bright. 
Since spectroscopic observations of their motion in 
the line of sight show that the “peculiar” motions 
of these stars are unusually small, it was possible to 
devise trustworthy values for the average distance of 
these stars by considering their “i)aral lactic drift” 
due to our motion in space past them. As the result 
of the observations of Russell, Hertzsi)rung and 
Shapley, it has been found that the average bright- 
ness of a Copheid of period six days, is 750 times 
that of the sun; that a Cephoid with a period of 100 
days is 23,000 times as bright as the sun; and that a 
Cepheid at maximum brightness is 30,000 times aa 
bright as the snu. Computation on this basis shows 
that the Small Magellanic Cloud, one of the two re- 
moi'kable outlying patches, similar to the Milky Way 
but remote from it, in the southern hemisphere, is at 
a distance from us of 62,000 light-years. A Cepheid 
of 100 days period is 800 times the sun’s diameter — 
700 millions of miles— big enough to include all the 
inner planets of the solar systcim within its bulk, and 
almost as large as the orbit of Jupiter. 

Shapley has calculated the actual positions in space 
of the 69 clusters definitely recognized as globular; 
and he finds that they, themselves, form a huge flat- 
tened cluster, probably 300,000 light-years in diam- 
eter, and about 100,000 light-years in thickness, 
“Since the affiliation of the globular clusters with the 
galaxy,” says Shaidey, “is shown by their cx)r)centra- 
tion to the plane of the Milky Way and their sym- 
metrical arrangement with respect to it, it also fol- 
lows that the galactic system of stars i.s as large as 
this subordinate part. During the past year we have 
found Cepheid variables and other stars of high lumi- 
nosity among the fifteenth magnitude stars of the 
galactic. clouds; this can only mean that some parts 
of the clouds are more distant than the Hercules clus- 
ter. There seems to be good reason, therefore, to be- 
lieve that the star-populated regions of the galactic 
system extend at least as far as the globular cluster.”® 

^Bulletin of the National Bmarch Council, Vol. 2, 
part 3, No. 11: '*The scale of the universe'’ by Harlow 
Shapley and Hober D, Curtis, 1921. 
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The center of this colossal globular star system is, ac- 
cording to Kussell, some 70,000 light-years from the 
sun. The final conclusion, to which 1 would especially 
call your attention, is that, according to these truly 
arresting investigations, the diameter of the whole 
system of globular clusters is al>out the same as the 
diameter of the galactic system, namely, 300,000 light- 
years. This figui'c will, later on in this paper, fur- 
nish compai’ison with a remarkable investigation of 
Euistein regarding the size of the universe. 

The largest figure hitherto given for the diameter 
of the galaxy was 00,000 light-years, advanced by 
Kapteyi). Other figures arc Wolf, 14,000 light-years; 
Eddington, 15,000 light-years ; No'wcomb, 30,000 light- 
years. The new methods and the recent computations 
of Shapley, Uertzsprung, Russell and Miss Leavitt 
indicate a diameter for the galaxy some 10 times the 
figure ordinarily accepted by astronomers in the past. 
There appears, however, to be a definite limit to the 
size of the stellar universe. Stars of the second mag- 
nitude arc 3.4 times as numerous as those of the first, 
those of the eighth magnitude are three times as 
numerous as those of the seventh, while the sixteenth 
magnitude stai’s are only 1.7 as numerous as those of 
the ftrteenth magnitude. “This steadily deoreasing 
ratio,'' says Hale, “is probably due to an actual thin- 
ning out of the stars towards the boundaries of the 
stellar univer*so, as the most exhaustive tests have 
failed to give any evidence of absorption of light in 
its passage through space.” 

Poets, philosophers, scientists througliout all tlie 
ages have regarded the universe as infinite. The hook 
of Job gives us that awful image of an infinite void 
in the words: “He stretcheth out the north over the 
empty space, and hangeth the earth upon nothing.” 
In propounding his doctrine of the infinity of the 
worlds in space, Giordano Bruno thunders out the 
mighty lines; 

Now uncon fined the winga stretch out to heaven, 

Now shrink beneath a crystal firmament 
Aloft into the aether fragrant deeps, 

Leaving below the enrth-world with its pain, 

And all the passions of mortality. 

On metaphysical grounds alone, Kant affirmed that 
space is infinite and is sown with similar stars in all 
parts. 

Is the universe infinite^ If a voyager of the skies 
travels in a straight line deep into the inter-stellar 
spaces, past the great blue helium stars of Orion, past 
Betel geuse and An tares, beyond the white variable 
Cophoids, the gaseous red and yellow giant-stars, the 
colossal globular clusters, and beyond even the faint- 
est of the super-nebulae whirling in fiery spirals in 
the dim void of remoter space— will he ever reach a 
limit of the sidereal realm? That is the profound 


and provocative query which haa recently been raised 
anew by Einstein. In the Alilky Way there are per- 
haps as many stars as there are now human beings 
living upon the earth. Beyond those dense masses of 
stars, such as the Magellanic Clouds, and beyond the 
great globular clusters which hover about the fringes 
of the Milky Way, lie vast wastes of desert space, de- 
void of stars over incalculable expanses. Beyond this, 
sa^’s Nordman, lie those strange bodies, the spiral 
nebulae, “lying like silver snails in the garden of the 
stars.” Astronomers are divided in opinion to-day 
in regard to these spiral nebulae, of which there are 
known to be more than a million — whether to regard 
them ns “island universes,” systems like that of the 
Milky Way and comparable to it in their dimensions, 
or merely as annexes of the Milky Way, reduced 
models of it. These spiral nebulae have the enormous 
average space velocity of 1,200 kilometers per second ; 
and their radial velocities and distribution, the maxi- 
mum luminosity attainable by a star, the dimensions 
of our own galactic .system, incline certain contem- 
porary investigators to the hypothesis that the spiral 
nebulae are members of the galactic organization, 
Poincare's calculation of the number of stars in the 
Milky Way agreed fairly closely with the number 
counted, which, taken together with other considera- 
tions, “was opposed to au indefinite extension of the 
stellar universe. 

What answer does the Neivtonian mechanics give to 
the query: Ts the stellar universe infinite? According 
to this theory, if there were an attenuated swarm of 
fixed star.s of approximately the same kind and den- 
sity, however far wc might penetrate the interstellar 
.space.s, then matter would have a finite mean density ; 
and the intensity of the gravitational field at the 
boundary of the imi verso would be infinite — which is 
impos.sible. According, then, to the Newtonian 
theory, the mean density of matter must be infinitesi- 
mally small; and the cosmos must present the picture 
of an island of finite extent surrounded on all 
sides by infinite empty space. Such a view is re- 
pugnant to our minds, since the light of the stars 
and isolated .stars themselves would drift away into 
the infinite, and this ephemeral cosmos would gradu- 
ally melt away and disappear. Astronomical obser- 
vation does not support the view that the energy of 
the cosmos is gi’adunlly being dissipated. To obviate 
these inevitable hut incredible consequences of the 
Newtonian theory, it is necessary: either to assume 
with SeoHger^ which is a purely ad hoc hypothesis, 
that the attraction of masaea decreases at great dis- 
tances somewhat more rapidly than in inverse pro- 
portion to the square of the distance; or else to aa- 
sume that the number of stellar systems and stars is 
finite. 

In a famous paper, “Cosmological Observations 
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Concerning General Relativity, published in the 
Report of the Berlin Academy of Science, February 
8, 1917, Einstein advanced the view that the universe 
is finite, but unbounded. This atatcincnt sounds para- 
doxical, but brief reflection will show that u thing 
may bo unbounded without being infinite. A being 
which moves on the surface of the earth, or indeed 
of any sphere, may travel over it indefinitely without 
ever reaching any boundary or limit. Similar con- 
siderations, extended to three-dimensional eurv^ed 
space, enable us to see how the universe may be at 
the same time finite and unbounded. Einstein as- 
sumed tliat the matter of the universe was distributed 
Avith uniform density; and that the stellar system is 
approximately at rest, since the velocity of the stiu-s 
is very small os compaiod with the velocity of light. 
Assuming farther the existence of pressure inside 
the electrically charged particles of matter in the uni- 
verse, Einstein showed by elaborate calculations based 
on general relativity that space is ^‘spherical” in 
stru(ftuTe, in the Riemann sense. In reality this 
means that space is ^‘quasi-spherical” in tlio Riemann 
sense somewhat as the earih is quasi-spherical in the 
Euclidean so!ise, because of local corrugations. TIio 
Einstein universe is quasi -spherical, since matter docs 
not actually occupy space uniformly and is not really 
at rest, but only shows the same density of distribu- 
tion as a menu and has a very low velocity ns com- 
pared with the velocity of light. 

Tlio ^'sphericaR' space here referred to is curved 
space — which means that according to Einstein tlio 
geometry of our universe is not Euclidean. The uni- 
vei^e, moreover, does not have the shape of a sphere. 
It is not a three-dimensional space cut out of four- 
clhncnsional space — as is a sphere a two-dimensional 
space cut out of a three-dimensional space. It pos- 
sesses the following properties: All lines starting 
from a point intersect again in the antipodal point 
measured along any of these lines. These straightest 
lines are closed and have a total length of 2 jiR whore 
R is the “radius^' of the universe. The greatest pos- 
sible distance between two points is JtB; and there is 
only one point, the antipodal point, at this distance 
from a given point If a stellar body move through 
spherical space, its size gradually increases until it 
reaches its maximum at the universe's outer verge; 
and there, as it were, re-entering the universe it 
gradually diminishes in dimensions until it ultimately 
reaches its original size and position. Every point 
stands in the same relation to the rest apace as does 
every other point. There is no boundary to spherical 
space, and no center. The formula for the total vol- 
ume of this spherical space is 2a*R®, 

Anotlier extraordinary feature of this spherical 
space is that, neglecting the absorption of light, wo 
should see a star-image of a given star at the opposite 


point in the heavens. If we look at some faint star in 
the Milky Way, the radiant pulses of energy give us a 
vision of the star, not as it is now, but as it was in the 
days of Tut-ankh-amen ; and at the opposite point of 
the heavens we shall see an imago of this same star — 
not as it was when the Egyptians were building the 
pyraiixids, but as it was perhaps in the prehistoric 
days of ancient Phoenicia. Who knows but that many 
of the stare we see in the firmament are not real but 
only ghosts of stars haunting the heavens from the 
days of remotest antiquity? 

In this spherical space, according to Helmholtz, 
“we imagine the more distant objects to be more re- 
mote and larger than they are. But we find on ap- 
proaching them that we reach them more quickly than 
we expected from their appearance. But Ave also see 
before us objects that we can fixate only with diverg- 
ing lines of sight, vie., all those at a gi'eater distance 
from us than the quadrant of a great circle. . . . The 
strangest sight in the spherical world aa^ouUI be the 
beck of our own head, in which all visual lines not 
stopped by other objects would Jneet again, and wliich 
must fill the background of the whole perspective 
figure." To those inclined to be sceptical of the exist- 
ence or even of the conceivability of such a world, I 
need only suggest that you can see a world of spheri- 
cal space by looking out at our own world through a 
.slightly prismatic glass with the thicker side toA\ards 
the nose. 

In the graduate mathematicis seminar at the Uni- 
versity of North Carolina, w^e have ma<le this year a 
thorougligoing study of spherical space and the uni- 
verse, according to Einstein's general relativity 
theory. The volume of this universe, expressed in 
grams, is 7 followed by forty-one ciphers, divided 
by the mean density of matter to tlie 3/2 power; 
and the mass of this universe is 7 folio w’ed by forty- 
one ciphers divided by the squaie-root of the mean 
density. If we assume that the average density of 
matter in the universe is the same as that of the Milky 
Way, we find that the radius of the universe is at 
least 160 million light-years; or, since the distance 
from the ^earth to the sun is 93,000,000 miles, the 
radius of the universe is 1 million times 10 million 
times the distance from the earth to the sun. Choos- 
ing the Milky Way as yardstick, of 30,000 light-years, 
according to the figure of Curtis, it will take 10,000 
Milky Ways, laid end to end, to arrive at the diam- 
eter of the universe. The greatest sphere of water 
which could be included in the universe would have a 
radius of 300 million kilometers. Using the diameter 
of the earth's orbit as a measuring rod, we shall need 
10 trillions of these units to take the measure of the 
diameter of the universe. 

Tlie weight of the universe, in grams, would be 
1 followed by fifty-four cipberfl — ^whioh would carry 
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UB into the nonillions of grams. The weight of 
the Einstein universe bears the same relation to the 
weight of the whole earth as the latter boars to a kilo- 
l^ram. The weight of the earth to that of the sun is 
as 1 to 324,000. Hence we should have to take a tril- 
lion suns to get the weight of the universe. 

It would take a ray of light, traveling at the rate 
of 180,000 miles per second, one billion years to go 
around the universe. To go around the universe it 
would take the fastest aeroplane 3 quadrillion years; 
the fastest automobile five and one half quadrillion 
years; and an express train, traveling at the rate of 
60 miles an hour, 11 quadrillion years. 

In conclusion, I wish to call your attention to the 
fact that the dimensions of this finite universe of Ein- 
stein are more than ample to include the spiral neb- 
ulae — whether regarded as galactic phenomena or 
even as island universes. On the assumption of ap- 
proximate equality of size for celestial objects of the 
same class, which has been used by Shapley and other 
investigators, the extreme distance of the most remote 
of the spiral nebulae, considered as galactic phenom- 
ena, would be of the order of 10 million light-years; 
and, considered os island universes, would be of the 
order of 100 million light-years. Thus, even the most 
remote spiral nebulae would fall far within the 
bounds of the Einstein universe with its super-diam- 
eter of 300 million light-years. 

Descartes, confronted with the question “What lies 
beyond?”, always affirmed that a finite universe was 
impossible. This question has no meaning for Ein- 
stein because the foundation of general relativity is 
the doctrine that there is no space without matter or 
energy. If all the heavenly bodies we know belong 
to our galactic system, it is possible, says Einstein, 
that “other universes exist independently of our 
own.” They may remain forever optically isolated 
from us by the phenomenon of the cosmic absorption 
of light. While other universes may palpitate beyond 
our own, no ray of knowledge, says Nordman, “could 
ever reach us from them. Nothing could cross the 
black, dumb abysses which environ our stellar island.” 
We are doomed to dwell within a finite imiverae a 
thousand million times greeter than the region now 
accessible to astronomical observation. Our glances 
are confined for ever within this giant — this all too 
minute — monad. 

Archibalu Henderbokt 

The tJNrvERSiTT of North Carolina 


A NEW ERA FOR AMERICAN 
MUSEUMS 

On March 30, it was announced in Science that a 
grant of $30,000 had been made to The American As- 
sociation of Muaeoms contingent upon the raising of 


$55,000 more, and that the campaign for funds was 
expected to continue through the autumn of 1923. It 
is therefore a matter of pride to the association that 
announcement can be made now of the success of its 
project and of the consequent establishment of na- 
tional headquarters at Washington, D. C. 

This development signals the beginning of a new 
era for the association, of course, but much more than 
that, it is believed to mark the beginning of a new era 
for the museums of America. 

Organiaation on a national scale to the end of main- 
taining a staff to work for a common cause has been 
found highly advantageous by local units in many 
fields. Most wide-spread interest has attached to in- 
dustrial and commercial developments along these 
lines, but the same methods have been equally success- 
ful in fields of social, civic, religious and educational 
endeavor. The recourse by museums to organized co- 
operation is therefore not surprising, but it is a clear 
indication of the hopeful trend in museum affairs. 

The funds now available have been contributed in 
port by individuals, many of whom are members of 
museum boards. Unfortunately no more than a dozen 
museum corporations have shared to any considerable 
extent in the financial burden, but it is hoped that the 
three-year demonstration, which is now assured of 
support, will bring about more general ].)articipation 
by museums. It is felt that the responsibility will 
have to be shared in equitable fashion by a majority 
of active museums before the movement can enter 
upon the road to permanent success. However, the 
work is now afoot, and the future will depend upon 
the success of activities during the next three years. 
For those who are most closely associated with the 
project, there is a great responsibility. 

Fortunately there is no lack of interest and moral 
support on the part of museums — at least so far as 
official attitude can be judged by the consensus of 
opinion among some five hundred museum employees 
and trustees, who make up the active membership of 
the association. 

The program which has been drafted looks far into 
the future, and there is no thought that more than a 
few of the most important projects can be initiated 
within the near future. 

T}i0 Program 

I. Pkopaoanba Service fob Museum:8. 

To acquaint the American public with the work and 
aims of museums. 

A. Press publicity — news items, articles and special 

departments in newspapers, magazines, trade 
papers and bouse organs. 

B. Screen publicity — ^production and circulation of 

films and slides showing the value of mu- 
seums; efforts to Induce producers of educa- 
tional films to utilize museum materials 
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0. Platform publicity — establiahment of a board of 
lecturers made up of trained museum work- 
ers willing to give an occaBional lecture for 
tlie association in places where such a lecture 
would help to stimulate interest in museums ; 
lectures by the field secretary. 

I). Exhibit publicity'— participation in expositions 
to the extent at least of showing a traveling 
exhibit to convoy the museum idea and to 
show the value of a museum to the com- 
munity^ to industry, to schools, etc, 

£. Enlisting tlio active interest of communities and 
of various organuations with a view to in- 
ducing the establishment and development of 
museums in every community and of special 
museums under the auspices of industrial 
concerns and other organizations. 

II, Publications Service, 

To make available the results of headquarters sor- 
vico, field surveys and research and to supple- 
ment the propaganda service. 

A, Technical publications, 

Por museum workers and those intimately inter- 
ested in museums, 

1. Museum Work — a class periodical devoted to 

special articles, technical discussions, news 
of museums, proceedings of the association 
and items of current value with reference 
to association service. 

2. Monographs — on museum principles and 

practice. 

3. Museum Data — a loose leaf report service for 

members devoted to reference materiel. 

B. Popular publications. 

For the general public. 

1. Special pamphlets — containing articles which 

may bo useful in quantity to museums for 
the furtheraiice of such work as a member* 
ship campaign. 

2. Popular raegazine — to be established later 

for the purpose of supplementing the 
propaganda service. 

Jll. Local Service in Field. 

To bring to any community the latest museum in- 
formation from the entire country, particularly 
with reference to notable support of museums 
by their respective communities and the estab- 
lishment of new museums, 

A. Personal surveys by field secretary and rocom- 

mendationB concerning such matters as: 

1. Membership. 

2. Educational work. 

8. Publicity methods. 

4. Extension work — assistance ib preparing 

plans for correlating museum educational 
programs with school curricula. 

B. Personal assistanoe of field secretary in such 

matters as: 

1. Membership campaigns. 

2. Interviews wiUi l<Mal authorities. 


3. Talks at meetings. 

4. X^cal publicity. 

6. Establishment of museum councils — to con- 
sist of officials of museums in one com- 
munity to secure effective coordination of 
effort. 

6. Establishment of educational councils — to 
consist of officials of museums, colleges, 
schools, libraries and other educational 
institutions to secure a wise and correlated 
plan for the educational forces of a city. 

IV. Headquaeterh Service. 

A. Clearing house betwe(3n museums and organiaa- 

tions in allied fields. 

To avoid duplication of effort and to make 
mutually available information con(!eriung 
activities and services such as; 

1. Lecturers and lectures. 

2. Traveling cxliibits. 

3. Material for exchange and inter-loan. 

4. Slides and films, 

5. Expeditions and explorations. 

B. Service bureau. 

To perform for museums demanded services 
along lines covered by the clearing house and 
not already rendered by other organizations, 
until such time as an organization in the 
appropriate field may bo induced to assume 
the service. 

C. Information bureau. 

To collect and to disseminate useful information 
and to foster cooperation and interchange of 
information between museums ; report ser- 
vice to answer inquiries concerning such 
matters as: 

1. Buildings. 

2. Exhibition. 

3. Administrative methods. 

4. Educational methods. 

6. Publicity methods. 

D. Employment bureau. 

To supply information concerning available or 
needed museum workers; to arrange for ex- 
changes of staff members. 

E. Cooperation with foreign associations of mu- 

seums. 

To foster international relations. 

V. Advancement of Museum Science and Practice. 

To foster research and the training of museum 
personnel. 

A. Besearch. 

1. Study and analysis of museum problems and, 

if possible, formulation of general prin- 
ciples. 

2, Effort to induce study of museum problems 

by research students and organizations. 

B. Personnel training. 

1. Studios and dommittee work to outline 
courses of undergraduate and graduate 
study in museumology. 
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2. Efforts to secure introduction of such sub- 

ject matter into coUogo undergraduate 
courses in education, art, history and 
science. 

3. Cooperation with universities to establish 

graduate work in museumology. 

4. Studios and committee work to outline train- 

ing courses to bo conducted in museums. 

6, Efforts to secure establishment of such train- 
ing courses in museums. 

G. Vocational guidance for students and ap- 
prentices. 

During the first year emphasis will be placed upon 
four undertakings. First, the bi-monthly publication, 
Museum Work, will be developed in order that the 
joined forces of museums may have a voice. Second, 
researches into museum principles and practices will 
be undertaken by the staff or will be set afoot through 
the good offices of other agencies concerned with mu- 
seum problems. Third, an information bureau and 
service-center will be established at the Washington 
headquarters. Fourth, an effort will be made to mod- 
ify in some degree the present misconception and in- 
adequate understanding of museums which exists in 
the public mind. Beyond these four projects the trend 
of work will be influenced by expediency and the evo- 
lution of plans as time elapses. 

The Staff 

The new director of the association is Charles R. 
Richards, who until recently was director of Cooper 
Union. Professor Richards has already sailed for 
Europe, where he is to make a survey of museums 
with special reference to educational and economic 
service in the field of industrial art — project which 
is being financed by the General Education Board, 
though it is to be carried forward in part as an as- 
sociation activity. 

During the first year the secretary, who has become 
a resident member of the staff, is functioning as act- 
ing-director and will initiate the new inter-museum 
enter jiriae. 

Lahkenok Vail CoijKman, 
Secretary 


SCIENTIFIC EVENTS 

THE NUMBER OF MEDICAL STUDENTS 

According to statistics collected by the Journal of 
the American Medical Association, the total number 
of medical atudeuta in the United States for the year 
ending June 30, 1923, excluding premedical, siKscial 
and postgraduate students, was 17,432, an increase of 
1,292 over last year. This is the largest enrolment 
of students since 1912. Of the the total number of 
students, 16,771 were in attendance at the non-eec- 


Medioal College A tt€ndance 


Year 

Non-seotarian 

Total 

1880 

9,776 

11,826 

1890 

13,521 

15,404 

1900 

22,710 

25,171 

1901 

23,846 

26,417 

1902 

24,878 

27,501 

1003 

24,930 

27,615 

1904 

23,662 

28,142 

1905 

24,119 

20,147 

1906 

23,116 

25,204 

1907 

22,303 

24,276 

1908 

20,936 

22,602 

1909 

20,554 

22,145 

1910 

20,136 

21,526 

1911 

18,414 

19,786 

1912 

17,277 

18,412 

1913 

15,919 

17,015 

1914 

15,438 

16,502 

1915 

13,914 

34,891 

1916 

13,121 

14,012 

1917 

12,925 

13,764 

1918 

12,727 

13,630 

1919 

12,259 

13,052 

1920 

13,220 

14,088 

1921 

14,033 

14,872 

1922 

15,247 

16,140 

1923 

16,771 

17,432 


tarian (regular) colleges, 341 at the homeopathic, 99 
at the eclectic and 221 at the three nondescript col- 
leges. 

During the past year there were 1,030 women study- 
ing medicine, the largest number since 1905, when 
there were 1,073. The percentage of women to all 
medical students this year is 5.9. There were 214 

Women in Medicine 

Percentage of all 



Total Women 

Students. ! 

Year 

Students 

Sexes 

1904 

1,129 

4.3 

1905 

1,073 

4.1 

1906 

895 

8.5 

1907 

928 

3.8 

1908 

835 

3.7 

1909 

921 

4.2 

1910 

907 

4.2 

1911 

680 . 

3.4 

1912 

679 

3,2 

1913 

• 640 

3.8 

1914 

031 

3.8 

1915 

592 

4.0 

1916 

666 

4.0 

1017 - 

010 

4.5 

1918 

581 

4.3 

1919 

680 

5.2 

3920 

818 

5.8 

1921 

870 

5,9 

1922 

.980 

0,1 

1923 

1,030 

5.9 
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women graduates this year, 60 more than lost year. 
Of all the women matriculants, 119 were in attend- 
ance at the one medical college for women, while 911 
(88.4 per cent) were matriculated in the 66 coedu- 
cational colleges. From the one women’s college there 
were 21 graduates, while 193 (90.2 per cent) se- 
cured their d^ee from coeducational colleges. 

DISCUSSION ON ORGANIC ELECTRO- 
CHEMISTRY 

Of particular interest to the eleoti*ochemist is the 
announcement of a round table discussion on organic 
electrochemistry to be held diiriiig the fall meeting ot 
the American Electrochemical Society, in Dayton, 
Ohio, on September 27, 28 and 29. Professor Charles 
J. Thatcher will preside over the discussion. 

The topics selected for discussion are : 

t The Present Status of Organic Electrochemistry: 

This will comprise consideration of the Organic 
compounds now manufactured electrochemi- 
cnlly, hero and abroad, and the advantages 
of the electrolytic methods. 

2. The Future Development of Organic Electrochemistry : 

Discussion under this topic will comprise: 

A — Enumeration of the Organic compounds which 
have been or are being investigated with a 
view to commercial production and announce- 
ment of forthcoming papers regarding such 
investigations. 

B — A consideration of the more ^rious difficulties 
encountered, generally, in development of 
electrochemical processes for the manufac- 
ture of organic compounds, and of means 
whereby these difficuHioa may be overcome. 
This topic should bring out opinions as tu 
the better type of cell and diaphragm for 
acid and alkaline electrolyses, and whether 
non-diaphragm cells are practical. 

C — Discussion of fields for research and industrial 
developments and announcements of intended 
investigations to avoid duplication of work. 

AH members who are unable to be present at this 
discussion are invited to send in written communica- 
tions which they desire read at the discussion, to the 
chairman of the committee, in care qf the secretary of 
the society. There will be no stenographic record 
taken at this discussion. 

THE LAKE STATES FOREST EXPERIMENT 
STATION 

The last session of the Congress appropriated $60,- 
000 for the establishment of two new forest experi- 
ment stations, one in the Northeast and one in the 
Lake States. The headquarters of the Northeastern 
Station has been established at Amlierst, Mass., in co- 
operation with the Amherst Agricultural College. 


The headquarters of the Lake States Station will be 
in St. Paul, in cooperation with the University of 
Minnesota. This will be a regional station to take 
care of the forest problems arising in the Lake States 
region. 

The projects of this station will include studies in 
reforestation, management, methods of cutting, slash 
disposal and other phases of forest growth and pro- 
tection. Mr. Raphael 2k)n has been selected as the 
head of the new station. 

Mr. Zon has been connected with the I'esearch work 
of the U. S. Forest Service for 22 years. He is edi- 
tor of The Journal of Forestry, ehairmaii of tlie For- 
estry Committee of the National Research Council, 
and is one of the veterans of the forestry profession 
in this country. Ho was graduated from Cornell Uni- 
versity in 1901 and was the second forester to be 
graduated in the United States, He has always been 
especially interested in research problems; it was he 
who first started the experiment station idea in this 
country, and probably contributed more than any other 
forester to the development of the science of for- 
estry. For many years forestry in the United States 
w^as entirely on an empirical basis. The Lake States 
Forest Experiment Station, and such other stations of 
the same character as the government has established 
and may establish in other places, is intended to as- 
semble the necessary’ facts to place foreatiy on a firm 
scientific foundation. 

Mr, Zon is already on the grounds and w’ill soon be 
joined by four other members of his technical staff — 
J. A. Mitchell, Jos. Kittredgo, H. Grossman and A. 
E. Wackerman. 

E. G. Chkyney 

INSURANCE OF THE RESULTS OF AN 
ECLIPSE EXPEDITION 

According to press reports a policy of $10,000 
against failure through weather conditions has been 
taken out by the Swarthmore University expedition to 
Yerbaniz, Mexico, where on September 10 photo- 
graphs of the sun’s eclipse will be taken. 

This is said to be the first time that a scientific ex- 
pedition has been insured. The policy was obtained 
by George H. Brooks, a Swarthmore alumnus, 
through the Home Insurance Company. The premium 
is $500. It is doubtless the shortest term policy ever 
issued by a company, since it remains in force for 
two minutes and fifty-nine seconds, the time during 
which it will bo possible to photograph the eclipse. 

Explaining the deinsion of Swarthmore University 
to protect the expedition against the eleaiients, Mr. 
Brooks wrote to the insurance company ; 

The photographs of the solar eclipse taken by the ex- 
pedition, which is under the leadership of Dr. John A. 
Miller of Swrarthmore Univetsity and head of the Sproul 
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observatory, will be of incalculable value to science if 
they can l>e Bccurod. To equip such an expedition ns this 
requires a large sum of money; and there is an ever pres- 
exit possibility of failure at tho last moment should 
atmospheric conditions at tho time be such as to affect 
the visibility and to make the taking of the photographs 
an impossi rnlity. 

To compensate for possible loss of time and money, 
and to enable future expeditions to carry on the work 
with tho same funds until they are rewarded with suc- 
cess, the Swarthmoro expedition desires to go to Mexico 
armed with insurance against those conditions over which 
they have no control. 

Tho policy, which is written under the rain insur- 
ance form, provides: 

If by reason of weather conditions affecting visibility 
only, or by vibration of instrumonts caused by winds in 
the State of Durango, Mexico, on Sept. 10, 1923, between 
2:34:17 P. M. and 2:37:10 P. M., or thereaVxxuts, stand- 
ard time, the insured is prevented from taking photo- 
graphs of scientific value of the eclipse of tho sun, then 
this company shall bo liable for and shall pay the amount 
set forth in tho schedule below. 

The schedule sets forth the description of the cam- 
eras used and the number of plates to be exposed. 
The policy provides further that the determination of 
the scientific value of the pictiires shall be left to Pro- 
fessor George H. Peters, of the United States Naval 
Observatory, Washington, D* C. His flndings are to 
be conclusive and binding upon both parties. 

THE LIVERPOOL MEETING OF THE 
BRITISH ASSOCIATION 

Thk ninety ‘first annual meeting of the British As- 
sociation will be held at Liverpool from September 12 
to ID. According to the London Times it promises to 
be larger than any of its predecessors, it being ex- 
pected that between 3,000 and 3,600 persons will at- 
tend, of whom about 1,500 will be visitors. Tho last 
meeting in Liverpool was in 1896, when Sir Joseph 
Lister was the president. This year Sir E. Ruther- 
ford occupies that position, and the subject of his 
address will be the “Electrical structure of matter,” 
There are thirteen sections, and five addresses by 
their presidents will be delivered on September 13, 
five on September 14 and three on September 17. 

It has been the rule at many previous meetings for 
tho British Association to devote particular attention 
to some branch of scientific study relevant to the town 
which it is visiting. Last year, at Hull, sea fisheries 
formed the subject for consideration; and this year 
geologists and geographers are making a special fea- 
ture of subjects which are of local interest to Liver- 
pool and district. Professor P. G. H. Boswell will 
open a discussion at the first meeting of the geological 
section on the ‘^Geology of the Liverpool District," 
and Sir A, Strahan, ex-director of the Geological Sur- 
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vey, will discuss the ^^Qeography of the Liverpool 
District from Pre-Glacial Times to tJie Present"; 
while in the geography section papers on “The Re- 
gion around the Mersey and Dee Estuaries" will be 
submitted by Mr. W. Hewitt, Mr. H. King and Mr. 
K. C. Moore. 

The association will bo strong this year in the at- 
tendance of foreign representatives. Ten or a dozen 
leading Canadian scientists are going, and their pres- 
ence may be regarded as having particular reference 
to the meeting of the association next year at Toronto 
and the arrangements that will be made by the gen- 
eral committee in relation thereto. There are alto- 
gether about thirty foreigners expected, mostly 
French and Danes. Among tliem are Professor Lan- 
gevin, of Paris ; Signor Conti, of Florence ; Dr. Coster 
and Dr. Henesy, of Copenhagen; Dr. Roule, Paris; 
Professor Jesperson and Professor N. Bohr, of 
Copenhagen. 

An addition to the program is an address by Dr. 
F, W. Aston, of Cambridge, who gave an “Atomic 
theory” lecture last year At Hull, on new matter which 
has been the result of his past year's work. In the 
Engineering and Psychology Sections discussions will 
take place on “Vocational testa for engineering 
trades." Afternoon meetings are said to be becoming 
a feature of increased importance. The committee 
has found that these fixtures are appreciated, and 
they have been fixed, therefore, for 6 o'clocJc, because 
people who cannot attend the meetings of the associa- 
tion during working hours can be present at that 
hour. These addresses will be given by Dr. G. H. 
Miles on “Vocational Guidance"; Dr. C. S. Grundy 
on “Teaching Music to Children," with an orchestral 
demonstration; Dr. Schmidt on “The Dana expedi- 
tions and their work on the life-history of tho eel" 

On Tuesday evening, the eighteenth, a scientific 
BoirSe will be given at the Liverpool University. This 
is a new feaure, and is on the linos of the Royal So- 
ciety's soirees in Burlington House, Piccadilly, with 
demonstrations and short lectures. Another feature 
is the scientific exhibition, which will be run by the 
Liverpool authorities, at which a large number of sci- 
entific instrument makers will be the exhibitors. 


SCIENTIFIC NOTES AND NEWS 

The Pan-Pacific Scientific Congress, in which four- 
teen nations are represented, was opened at Mel- 
bourne on August 13, with the presidential address 
by Sir David 0. Masson. 

Db. Edgar F. Smiot, provost emeritus of the Uni- 
versity of Pennsylvania and past-president of the 
American Chemical Society, has been made an Of- 
ficer of the Legion of Honor of France. The msignia 
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and brevet have been transmitted to him throu^li the 
French Embassy at Washington* 

Dh. Arthur A. Noyes, director of the Gates Chem- 
ical Laboratory of the California Institute of Tech- 
nology, has been elected an honorary follow of the 
Royal Society of Edinburgh. There arc fifty-seven 
honorary fellows of the society, seven of whom are 
Americans, of these a majority are from the Pacific 
coast, namely, in addition to Dr. Noyes, William Wal- 
lace Campbell, president of the University of Cali- 
fornia and honorary director of the Lick Observa- 
tory; George Ellery Hole, honorary director of the 
Mt. Wilson Observatory; Douglas H. Campbell, pro- 
fessor of botany, Stanford University. One of the 
other tlireo members, Dr. Albert A. Michelson, ]>ro- 
fessor of physics at the University of Chicago, is also 
research aasociate of the Mt. Wilson Observatory and 
the California Institute of Technology. 

The delegates to the forty-seventh meeting of the 
French Association for the Advancement of Science 
included Dr. Gerson, ^om the British Association; 
Sir William Pope, from the University of Cambridge; 
Dr. AloS Hrdli^ka, of the U. S. National Museum; 
M. Cnrracido, rector of the University of Madrid; 
Professor Pittiard, of Geneva, and M. Boccardi, di- 
rector of the observatory at Turin. 

Professor Ehlers, of Copenhagen, the authority 
on leprosy, has been nominated honorary professor of 
Strasbourg University. 

The title of professor has been conferred by the 
faculty of science of the University of Paris on MM. 
Julia, mathematics; Maugain, mineralogy; Blaring- 
hem, botany, and Michel-Levy, petrography. 

At the meeting of the council of the Royal College 
of Surgeons of England on July 12, Sir John Bland- 
Sutton was. elected president in succession to Sir An- 
thony Bowlby, who had held that office for three 
years. Sir Berkeley Moynihan, Bt., professor of 
clinical surgery in the University of Leeds, and Mr. 
H. J. Waring, surgeon to St. Bartholomew’s Hospital 
and vice-chancellor of the University of London, were 
elected vice-presidents. 

Dr. Raoul Gautier, director of the Observatory 
and professor in the University of Geneva, Switzer- 
land, has been elected to honoraty membership in the 
Washington AcRdomy of Sciences in recognition of his 
prominence in geodesy and his intimate connection 
with scientific work in Washington. 

M. Jean Bosler, assistant astronomer at the Paris 
Observatory, has been appointed director of the ob- 
servatory at Marseilles in the place of the late M. 
Bourget. 

Db. C. Robert Moulton, previously head of the 


department of agricultural chemistry in the Univer- 
sity of Missouri, has been appointed director of the 
bureau of nutrition of the American Meat Packers 
Associ ation. Miss Gudr um Carlson , formerly of 
Teachers College, assumes direction of the bureau of 
home economics. 

C. J. Albrecht, curator of zoological exhibits at 
the University of Washington, has been appointed 
first assistant to the chief of museum exhibits at the 
American Museum of Natural History of New York 
City. 

Dll. V. L. Bohnson has resigned a.s assistant pro- 
fessor of chemistry at the University of Wisconsin, to 
join the staff of the Oldbury Electrochemical Com- 
pany, Niagara Falls, N. Y, 

The American Public Health Association will make 
an annual award to the city of one hundred thousand 
population or over that can show the most nearly ade- 
quate community health service by January, 1924, 
and the most progress after that date, according to 
statements made in the daily papers. The committee, 
consisting of Professor C. E.-A. Winslow, of Yale; 
Dr. Donald B. Armstrong, Professors Freeman and 
Frost, of Johns Hopkins, and Dr. L. R. Thompson, of 
the U. S. Public Health Service, will have the matter 
in charge in cooperation with the Metropolitan Life 
Insurance Company. 

Dr. Aller G. Ellis, formerly associate professor 
of pathology at Jefferson Medical College, Philadel- 
phia, has sailed for Bangkok, Siam, where he will 
take charge of the pathological department of the 
Royal Medical College, Bangkok, under the auspices 
of the Rockefeller Foundation of New York. 

We learn from the Journal of the Washington 
Academy of Sciences that Mr. W. E. Myer, of the 
Smitlisonian Institution, has returned from Tennessee 
where he has been excavating the Great Mound 
Group in Cheatham County. He found traces of an 
important ancient town covering 600 acres in two ad- 
joining bends of Harpeth River. Many earth-lodge 
sites were excavated which yielded a considerable 
amount of information as to the life of the former 
inhabitants. 

Stephen Paschall Sharples, consulting chemist, 
died at Deer Island, Maine, on August 20, at the age 
of eighty-one years. Mr. Sharpies was known for his 
research on the adulteration of foods and on rubber. 
He was a fellow of the American Academy of Arts 
and Sciences and of the American Association for 
the Advancement of Science. 

Da. JAiifES Leonard Corning, the neurologist, 
known for the discovery in 1886 of spinal anaesthesia, 
died on August 25 at Morristown, N. J. 



178 


SOIEIfCB 


[VoL, !LVIIt> No. im 


Dr. Michael P, C. Potvliet, chief chemist of the 
Dominion Sugar Company^ died on August 3, aged 
fifty-seven years. 

The bodies of Sir Henry Hubert Hayden, director 
of the Geological Survey of India, and his two guides, 
who left Ijauterbrunnen, August 10, for an excursion 
up the Jungfrau, w'ere found on August 30 on the 
west base of the precipice on the FinLsteraarhorn. 

The centenary of the death of Brdgnct will bo com- 
memorated at the Congress of Chronometry to be held 
at the observatory of the Sorbonne. There will be 
an exhibit of his works and of instruments designed 
by Br^gnet and his son Antoine in the gallery of the 
museum from October 25 to November 24. An inter- 
national exhibit of chronometers will be organized in 
September at Neuchatd. 

Professor Goldschmidt writes from Berlin under 
date of July 25: “The readers of Science might be 
interested in the following item: To-day the Prus- 
sian Academy of Science voted this year’s research 
grants. I have added to each its value in gold at to- 
day’s rate of exchange ; Professor Guthnick for 
thermo-electric measurem^ts of stars, 100,000 marks 
22 cents; Professor Pompecky for his work on the 
Tendagusu fossils, 80,000 marks = 18 cents; Dr. F. 
Long for his work on the physiology of celLdivision, 
20,000 marks = 4 cents. The highest award is for 
work on Egyptian texts, 600,000 marks = $1.11. 
Further comment seems unnecessary.” 

The Rockefeller Foundation has arranged to pre- 
sent to the German universities five copies each of the 
principal British and American medical journals. 
One copy will be given to the State Library of Berlin 
or Munich and the other four will be distributed 
among four groups in the north, south, east and west 
of Germany, each of which contains five or six uni- 
versities. A journal will remain in the library of 
each university for two months. 

The Insulin Committee, recently organized to pro- 
vide free insulin treatment for diabetics of New York 
City unable to pay for treatment, has announced the 
receipt of $2,600 from the New York Foundation; 
$2,600 each from the Hoflunmer Foundation and 
Felix M. Warburg; $1,000 each from Marshall Field 
in, J. J. Wyle and Mrs. J. J. Wyle; $500 each from 
Frederick Strauss and Mrs. Jacob H. Schiff, and $250 
each from Ellen C. Auchmuty, Jules S. Bache, Nor- 
man Goldman, Jolin L. Wilkie and E. P. Alboe. The 
treatment at present approximates $1,20 per day for 
each patient. 

The Intellectual Cooperation Commission of the 
League of Nations decided on July 29 to submit to the 
Council and to the Assembly of the League, a draft 
Convention for the Protection of Scientific Discov- 


eries, drawn up by Professor Buffini. In submitting 
this draft convention the commission is asking the 
governments to establish for scientific discoveries a 
copyright similar to that granted for literary and 
artistic work. With a view to helping towards the 
organization of intellectual societies, the commission 
advocates the creation of national commissions of in- 
tellectual cooperation, similar to those which already 
exist in various countries. 

Deleoates from the French Confederation and 
from 'five foreign countries (Belgium, Bulgaria, Fin- 
land, Great Britain and Switzerland) met recently in 
Paris and established the International Confederation 
of Intellectual Workers. The secretary has been em- 
powered to draw’ up a constitution and by-laws, which 
will be sent for examination to the national confed- 
erations and will be submitted nt the December session 
of the interimtional body. The principal subjects 
for discussion at this session are; intellectual prop- 
erty (recognition of such property in all countries in 
which it is not yet recognized; its protection), and 
the creation of scientific property. 

The British Minister of Health has appointed a 
committee to inquire into the use of preservatives and 
coloring matters in food and to report (1) whether 
the use of such material or any of them for the preiiKiT- 
vation and coloring of food is injurious to health, and, 
if so, in w’hat quantities does their use become in- 
jurious; (2) whether it should be required that the 
X>resencx) of such materials and the quantities present 
in food oiTorod for sale should be declared. The com- 
mittee is constituted as follows: Sir H. G. Monro, 
Professor W. E. Dixon, Sir A. D. Hall, Dr. J. M. 
Hamill, Mr. 0. Hebner, Professor F. G. Hopkins, Dr. 
G. R. I^ighton, Dr. A. P. Luff, Dr. C. Porter and Mr. 
G. Stubbs. The secretary of the committee is Mr. A. 
M. Leggo, of the Ministry of Health, 

The Belgian government has granted a subvention 
to Professor M. Stuyvaert, of the University of Ghent, 
for the publication of his M^thodologie mathimatique. 

The British Medical Research Council announced 
that it has awarded Rockefeller Medical Fellowships, 
tenable in the United States of America during the 
academic year 1923-1924, to the following: John 
Crichton Bramwoll, medical registrar and registrar to 
the cardiogrnphic department, Manchester Royal In- 
firmary. Norman McOmish Dott, assistant in the 
physiological department, University of Edinburgh. 
Helen Ingleby, assistant physician, Victoria Hospital 
for Children and South Liondon Hospital for Women. 
Hugh Kingsley Ward, member of the scientific staff 
of the Medical Research Council, and working in the 
department of Pathology, University of Oxford. It 
is understood that further awards may be made dur- 
ing the coming academic year. 
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UNIVERSITY AND EDUCATIONAL 
NOTES 

Ok the completion of the state general hospital 
now under construction at a cost of $1,400,000 at the 
University of Wisconsin, the university plans a four- 
year course in medicine. The new hospital will have 
300 rooms, twelve large wards and facilities for medi- 
cal students to servo internships. 

Through an exchange agreement between Stan- 
ford University and Colorado Agricultural College, 
Professor Geo. T. Avery will take advanced work at 
Stanford the corning year. 

Profk 880 r Rot G. Coffin has been promoted to an 
associate professorsliip of chemistry in the Colorado 
Agricultural College. 

Dr. Cuarlks H, Danforth has been promoted to 
full professorship in the department of anatomy at 
Stanford University School of Medicine. 


DISCUSSION AND CORRESPONDENCE 

WHAT IS WRONG? 

Okob upon a time, a fable tells us, a bull, observing 
with pleasure the joyous frolics of some frogs, tried 
with the best intentions to assist in the sport, but the 
attempt was a failure. The unappreciative frogs 
cried out — “It may be fun for you, but it is death for 
us,^* and the bull withdrew, bewildered and discon- 
solate. 

Some of us, engaged in research in industrial lab- 
oratories, may share the disappointment and bewilder- 
ment of the poor bull. We study with pleasure, profit 
and admiration the work of American research men 
in academic circles. We hope tliat our work in turn 
may benefit them, and to that end we freely publish 
our results. We even try in many ways to give direct 
assistance. We seek to strengthen the hands of our 
brother scientists and to earn their good will. 

And now we arc told by a very able man that wc 
may be swallowing up “the soul of the university^' 
(Dean Barns in tlie annual report of the president of 
Brown University, Soiknok, April 13, 1923). We are 
crowding with our papers “the programs of the meet- 
ings of American learned societies.” We are crush- 
ing “the incentives to a stimulating competition.” 

Dean Bams administers his rebuke in delightfully 
whimsical but earnestly forceful words, and, like the 
bull in the fable, we pause, disappointed and abashed, 
and ask — “What is wrong f” 

Is there some corporate stigma we cany that makes 
us unfit companions in the cooperative study of 
Nature t Are we, too, branded with that “potent 


cipher,” “PAT,” which Dean Barus finds marking the 
trail of “the trusts, as we fondly call them”? The 
industrial applications of our research may be pat- 
ented, but we hope the new scientific facts we may 
discover will be without taint and of benefit to all 
scientific workers. Are we wrong in that? 

Or is it the gpreater facilities of our laboratories, 
which, like the bull’s avoirdupois, crush competition 
and overwhelm the professor*s soulf If that is the 
trouble, what is the remedy? If the object of the 
competition were no more impoifant than a golf 
championship, the Schenectady putter might perhaps 
reasonably be barred, as it is barred in England, in 
the interest of sport, but, in a game in which the 
object is the increase of human knowledge, an arbi- 
trary limitation of implements would seem too ex- 
treme a concession to the sporting instinct. Would it 
not be better to put the best implements in the hands 
of all who could use them effectively? 

And that, in a modest way, is precisely what we 
are trying to do. We are not wholly what the Old 
Soak calls a “mammal of unrighteousness,” but if we 
were, our selfish interests would still insist on our 
helping academic research as far as we can, since 
what we, like the rest of the world, most need, and 
what is far more important to us than material equip- 
ment, is men, men with minds trained in scientific 
methods and filled mth a sanely balaticed enthusiasm 
for research. For this prime essential we must look 
to the universities, and we fully realize that only a 
vigorous spirit of research in the professor can 
awaken the spirit of research in the student, and that 
the spirit of research in the professor can be sustained 
and quickened only if he and his assistants are given 
time and facilities for advanced scientific work. 

We keenly desire to help. If we are properly 
advised can we not really help? 

Why can not a mutuality of interest and good will 
be developed between the workers in industrial and 
academic laboratories? We have tried to hasten such 
a development. Are we failing? If so, what is 
wrong? 

W. R. Whitney 
L. A. Hawktns 

Research Laboratories of General 
Electric Compant, Schenectady, 

N. Y. 

AN ANCIENT REFERENCE TO AIRSHIPS 

Thf: suggested existence of airships in early days 
is found in a book published in 1.922 by the Medici 
Society of London, “The Queen of Sheba and her only 
Son Menyelek,” etc. This book is a translation of the 
“Kebra Nagast,” with introduction by Sir E. A. 
Wallis Budge; the date of which manuscript Budge 
assigns to the sixth centurj’, A. D., and the compila- 
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tion to probably “a Coptic priest for the books he 
used were writings that were accepted by the Coptic 
Church^^ (p. VIIJ). 

The “ *Kebra Kogiust/ i.e.. The Glory of the Kings 
[of EthiopinJ has been held,” says Budge, '^in pecu- 
liar honour in Abyssinia for several centuries and 
throughout that country it has been, and still is, 
venerated by the people as containing the final proof 
of their descent from the HebreAv Patriarchs, and of 
the kinship of their kings of the Solomonic line witli 
Christ, tlio Son of God.” The book is “a great store- 
house of legends and traditions, some historical and 
some of a purely folklore character, derived from the 
Old Testament and the late Rabbinic writings, and 
from Eg3^tian (both pagan and Christian), Arabian 
and Ethiopian sources” (pp. VII-VIII). 

Tlie reference to an airship follows the well-known 
incident of the visit of the Queen of Sheba to King 
Solomon, who, on the departure of the queen to her 
own country, gave her, among other fabulously valu- 
able gifts, “a vessel wherein one could travel over the 
sea and a vessel wherein one could traverse the air 
(or winds) which Solomon had made by the wisdom 
that God had given him” (pp. 36-37), thereby, as 
Budge has pointed out, anticipating ''the motor boat 
and the airship.” As ordinary sailing vessels were 
certainly in use by the time of Solomon it is hardly 
probable that a vessel of either the galley type or of 
the sail type would be regarded os of any especially 
marvelous character. Budge apparently does not note 
the possible fact that King Solomon understood the 
construction of artificial lights suggesting modem in- 
candescence, inasmuch as his (Solomon^s) house "was 
illumined as by day, for in his wisdom he had made 
shining pearls which were like unto the sun, and moon 
and stars [and had set them] in the roof of his house” 
(p. 34). All of which would seem to indicate that 
life in the Solomonic days, save for a certain laxity 
in morals, was as comfortable and convenient as in 
the present. 

Alice Allen Ehrenpeld 

University or Pennsylvania 

A FOURTH CAPTURE IN FLORIDA WATERS 
OF THE WHALE SHARK 

About 11 o^clock on the morning of June 9, 1923, 
as Mr. Claude Nolan, of Jacksonville, Florida, was 
cruising with a party of friends in the Florida Keys 
near Marathon, sixteen miles below Long Key, a 
gigantic shark was seen. This was secured by two 
harpoons by Captain Newton Knowles, who later fired 
into it fifty or sixty shots from a 30-30 rifle. The 
giant fish did not offer much resistance and by the 
afternoon it was so far subdued that it was towed by 
a house-boat and two guide-boats to Long Key, where 


it was tied up to the dock about 11 P. M. The fish 
remained alive until some time the second day, fol- 
lowing, about fifty-four hours after it was harpooned. 

Mr. L. L. Mowbray of the New York Aquarium 
by great good fortune was in Florida at this time. 
He had gone to Nassau, Bahamas, to install an 
aquarium there, but, finding the water in the harbor 
fouled by the dredging going on, left for Miami, 
where ho arrived on the morning of June 9. Early 
the next day, hearing of the capture of a “huge mon- 
stori' at Afarathon, he took the first train for Long 
Key, and at once identified the fish as the whale shark, 
Mhineodon typus. 

Mr. Nolan with great generosity presented this 
giant shark to the American Museum, and Mr. 
Mowbray at once wired the authorities. A member 
of our department of preparation left at once for 
southern Florida with orders to save the skin and all 
the hard parts possible. In the meantime Mr. 
Mowbray had advised that there were no facilities for 
handling the shark at Long Key and urged that it be 
towed to Key West. This was accordingly done, the 
start being made June 13, and the fish arriving at 
Key West at 4:30 P. M., June 14, much mauled by 
the attacks of tiger sharks on the way. 

Unfortunately a wave of unprecedented hot weather 
struck southern Florida at this time, and the water 
in Key West harbor reached the unheard-of tempera- 
ture of 91,4® F. This, aided by the fact that some 
of the fins had been torn off and the abdomen badly 
lacerated by sharks, produced rapid decomposition. 
The outer skin sloughed off, the internal organs were 
thoroughly macerated, and even the solid masses of 
thick, muscular tissue were in such condition as to call 
for immediate action. It was impossible to save the 
skin, but various hard parts were preserved in brine 
and brought to New York. We have parts of a tooth 
bend, the cartilages of both jaws, the occipital part 
of the skull, a number of vertebrae, and parts of the 
claspers, and, in addition, sections of the skin. 

Mr. Mowbray fortunately made a sketch of the 
shark and a set of careful measurements, and wrote 
out an exact description, noting position, size and 
shape of fins, coloration, etc. From these data a 63- 
inch model is now being constructed by our depart- 
ment of preparation. This will be molded and colored 
in accordance with Mr. Mowbray's notes, and can 
servo as a basis for building a life-sized model for 
our new hall of fishes. The fish was 31.5 feet long, 
23 feet in greatest girth, and had a vertical spread 
of caudal fin of 12 feet. Mr. Mowbray and the writer 
plan to write for the Bulletin of the American Mu- 
seum a fuller article on this specimen, illustrated by 
photographs of the fish and of the completed model. 

This is the fourth specimen of Rhineodon recorded 
from the Florida coast, and the fifth in the Atkiitie 
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Ocean. The first specimen, 18 feet in length, cnme 
ashore on Ormond Beach in 1902. The second, a 38- 
foot specimen, was taken by Captain Charles Thoniij- 
son of Miami and Mr. Charles T. Brooks of Cleve- 
land, Ohio, in May, 1912. The third (31 feet long) 
was captured by Dr. H. Schlcgel arsd others in the 
Bay of Florida, June 10, 1919, and the fourth (I:!!/) 
feet between perpendiculars) is the present specimen. 
The fifth record for the Atlantic is the specimen 
(about 30 feet long) rammed by the steamship Ameri‘ 
can Legion in May, 1922, near the Abrolhos Light off 
the coast of Brazil, and noted by mo in Science, 

1922, VoL 66, pp. 251-252, and in Katural History, 

1923, Vol. 23, pp. 62-63. 

E. W. Gitikier 

American Mubeum or Natural History 


QUOTATIONS 

MEDICAL RESEARCH 

Sir, — In your issue of the 7th a patient points out 
in a very vivid letter the benefits, dangers and costli- 
ness of insulin in his own case of diabetes. He shows 
clearly that it is impossible to continue its use indefi- 
nitely, and when discontinued that the diabetes re- 
turns with death as the unavoidable result. This 
demonstrates conclusively the need for one thing — 
the discovery of the real cause of diabetes, and this 
can only be attained by experimental research. 

The key to the discovery of insulin was Minkow- 
ski^s demonstration in 1905 that every dog from which 
the pancreas (the sweetbread of our dinner table) was 
removed died of diabetes. Evidently there was some- 
thing in the pancreas which prevented the disease. 
Banting and Best discovered that something. But 
that discovery still leaves us in the dark as to what is 
the disturbance of nutrition — the metabolism of the 
body — wliioh prevents the burning up of the sugar in 
the blood. This accumulation of sugar inevitably 
causes death, slowly in most adults, swiftly in children. 

It is perfectly evident to any open-minded person 
that the discovery of the cause of this disturbance of 
the nutrition in the body cannot be made simply by 
clinical observation on man. It can only be obtained 
by experimental research on animals. This is a duty 
imposed upon our research workers. Any obstarie 
put in their way is deliberate cruelty to human beings, 
and not to a small number of human beings, but to a 
very large number, especially of children. 

When the alternative oP experimenting on animals 
or of allowing multitudes of human beings to die of 
diabetes is presented to an 7 unprejudiced mind, there 
can he but one answer. The lives of human beings 
are of infinitely more value than those of animals. 
Moreover, once the cause is discovered, the lives and 
happiness of human beings and their families are con- 


served for all future time. The sacrifioe of a rela- 
tively few dogs sinks into insignificance in compari- 
son with the lives and happiness of multitudes of 
human beings. — W, W, Keen, in the London Times, 


SCIENTIFIC BOOKS 

A cla88if,cation of fishes including families and genera 

80 far aa known. By Davto Starr. Jordan, Chan- 
cellor Emeritus of Stanford University. Stanford 

Univ. Publ. (Biol. Sci.), Vol. 3, No. 2, 1923, pp. 

79-243, i-x. 

Until the appearance of the work cited, ichthyolo- 
gists had long waited for a comprehensive classifica- 
tion of all the known genera and families of fishes. 
Not since the publication of Gunther’s Catalogue of 
the flakes of the British Museum (1869 to 1870)’^ had 
any one attempted to supply this need. The work of 
Gunther had been a long and tedious one, having re- 
quired for its completion a considerable part of the 
lifetime of one of the most laborious of systematic 
zoologists. Furthermore, the knowledge of ichthyol- 
ogy had since that time been greatly widened in many 
ways. 

The task of preparing a new classification year by 
year had thus become increasingly large and difficult : 
so much so, in fact, that Dr. Jordan alone among liv- 
ing workers possessed a knowledge of the literature 
of ichthyology which was sufficiently comprehensive 
and an acquaintance with the fishes of the whole 
world intimate enough to permit of the preparation of 
such a work. 

In this latest classification, fishes, living and extinct, 
are arranged under six classes : Leptocardii, Marsipo- 
branchii, Ostracophori, Arthrodira, Elnsinobranchii 
and Pisces. The “true fishes” are further divided into 
three subclasses: Crossopterjgii, Dipneusta (Dipnoi) 
and Actinopteri. The Actinopteri ore made to in- 
clude the superorders Gauoidei, Teleostei and Acan- 
thopterygii (the author, however, certainly did not 
intend to remove the group last named from nor to 
coordinate it with the Teleostei). The teleost fishes are 
divided into no fewer than 39 orders, the increase 
being largely accomplished by the elevation of various 
groups, largely the serranoid derivatives, from subor- 
dinal to ordinal rank. 

Space will not permit of the discussion, or even an 
outline, of the limits and positions assigned to these 
various groups. As a whole Dr. Jordan has followed 
recent suggestions regarding the status of the major 
groups of fishes. 

There is widely used throughout the work, particu- 
larly among the “higher” fishes, a group termed the 
series. Usually but not consistently the names of 
seiries are formed by adding the suffix -iformes to the 
root of the typical genus of the group. In most cases 
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the series are used as strictly or approximately coor- 
dinate vrith suborderSf but once a senes (Ostario- 
physi) is used to include several orders, while in a 
few instances series are subordinated to suborders. 

The most striking taxonomic feature of the whole 
Work — one which will appeal to many systematists as 
radical — is the extreme multiplication of family divi- 
sions. In all, the fishes are divided into 638 families; 
the teleoats alone are split into 611 ; the current group 
Cottidae, to take an example, is analyzed into 12 
families. The increase in the number of families has 
been brought about by the eiitire elimination of sub- 
families, those less sharply marked being mergtid 
together, those more clearly defined elevated to fam- 
ily rank. 

This minute division of fishes into families is justi- 
fied by the statement, often used by the author, “that 
analysis must precede synthesis.” It must be re- 
marked, however, that in actual practice analysis sel- 
dom has UkI to synthesis. To use more familiar terms, 
“splitting” leads to further “splitting,” not to “lump- 
ing.” 

It seems impossible to arrive at any conclusion as 
to whether this multiplication of families is or is not 
justified. There is no known clear-cut criterion by 
which to decide whether any natural assemblage of 
genera should be called a subfamily or a family, or a 
“series” or suborder. There is, as indeed the present 
work strongly suggests, a very large if not a prepon- 
derating element of the subjective in the estimation 
of taxonomic rank. 

Under each family the pertinent generic names, 
with authorities and dates, are listed chronologically. 
With each name is given a page reference to “The 
genera of fishes,” which was published by the same 
author, in four parts, from 1917 to 1920. That work 
and “A classification of fishes” will for many years 
be two of the most used of any works in the libraries 
of systematic ichthyologists. 

Carl L. Htjbbs 

ITnivkkrity of MicraoAN 


SPECIAL ARTICLES 

BLACKENED SPHERES FOR ATMOMETRY 

Since the time when spherical, white, porous por- 
celain pieces first became available for use in the 
study of evaporation as one of the influential environ- 
mental conditions affecting organisms, it has been 
clear that black, porous spheres, as well as white ones, 
are much needed in ecological and physiological in- 
strumentation. Two porous-cup atraometers operat- 
ing edde by side, one equipped with a white and the 
other with a black sphere, the two spheres being prac- 
tically alike in all respe(!ts excepting as to their abil- 
ity to absorb radiation, constitute what I have called 


a radio-atmometer. Rates of water loss from the 
black member are greater than the corresponding 
rates of loss from the white during periods of illumi- 
nation, while both members lose water at the same 
rate in darkness. The difference between the two 
rates for any period constitutes a valuable index of 
the intensity of radiation for that period. The radio- 
atmometer has already established itself as a valuable 
instrument in the hands of research workers inter- 
ested in natural solar radiation as tlie latter influ- 
ences the growth of plants, and especially as it accel- 
erates the rate of water loss from their foliage, 

Althoug^i a supply of rather satisfactory black, 
porous porcelain si^heres was secured several years 
ago, the supply has recently become exhausted and it 
will probably be a number of months before another 
supply will become available, for serious difllculties 
are encountered in the making of these black pieces. 
In the interim 1 have tried several proposed methods 
for blaiikening the ordinary white spheres. The black 
materials that can be readily applied to such pieces 
are subject to removal by the action of rain or else, if 
they adhere well, they often tend to reduce the water- 
permeability of the porous porcelain. I have recently 
employed a coating of lampblack with excellent re- 
sults in instrumentation wherein rain is not encoun- 
tered. For rainless periods in the open and for 
greenhouse studies, these lampblackened spheres are 
more satisfactory in operation than are any black 
porcelain spheres thus far secured. The purpose of 
this note is to bring this simple blackening of the 
white spheres to the attention of those who wish to 
employ radio-atmometers for studying solar radia- 
tion, etc., in exposures where rain does not occur or 
for periods without precipitation. 

Commercial lampblack is first thoroughly washed 
by Tf^ptatfid boiling in distilled water, the liquid being 
thoTOuglily stirred as it boils. After each boiling it 
is allowed to settle and most of the water is decanted 
oil, a new supply of water being then added for the 
next boiling. Four or five boilings and decantings 
result in a material that settles readily in water and 
exhibits no oily film. The washed lampblack is pre- 
served under distilled water in a stoppered bottle. It 
ii applied to the porcelain sphere, after the latter has 
been filled and set up for operation, by means of a 
small camel-hair brush. The excess of water enters 
the sphere, leaving a uniform layer of wet lampblack 
on the outer surface. The black coating remains wet 
with the highest rates of evaporation and the most in- 
tense sunshine, it does not significantly alter the evap- 
oration coefficient of the sphere, as far as conditions 
other than radiation are concerned, and it acts very 
satisfactorily as an absorber of radiation. The sphere 
should be cleaned and recoated about once a week — 
or oftener if the prepared surface is accidentally in- 
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jured, as by the innocent fingering of the ubiquitous 
meddling visitor or by rain. Cleaning is accom- 
plished by holding the sphere under a trickle of dis- 
tilled water while scrubbing it thoroughly with a 
brush. The white sphere should of course be cleaned 
in the same way at the same time (employing another 
brush, free from lampblack!). 

Blackened spheres thus prepared and treated have 
hold their coefficients for several months and they 
should hold them indefinitely. Their rates of water 
loss are the same as those of the best black porcidain 
spheres similarly exposed. In the open the hourly 
rate of water loss from the white sphere may be as 
great as 9 or 10 cc. (for the hottest part of a dry 
summer day at Tucson), while the corresponding rate 
of loss from the black or blackened sphere may be aa 
groat as 11 or 12 cc. In the open at Baltimore, in July, 
the white sphere loses from 30 to 60 cc. per day und 
tlie blackened one loses about 16 cc. i>er day more 
than the white one, for the clearest July days. The 
dailj^ index of solar radiation for clear summer days 
is about 18 cc. for Tucson and about 10 cc. for Balti- 
more. For the greenhouse at the latter station the 
average daily radiation index for January is about 
1.2 CO., for July about 4.0 co. 

In this and related lines of experimentation 1 have 
been ably assisted by Mr, J. D. Wilson, of this lab- 
orator}% 

Bukton E, Livingstox 

Laboratory op Plant Pjiysioi.ooy, 

The Johns Hopkins University 

REFERRED SENSATIONS CAUSED BY STIM- 
ULATION OF THE INTEGUMENT IN 
NORMAL GUINEA PIGS 

Though the curious reflexes which tactile and pres- 
sure stimuli of the integriment elicit in the normal 
guinea pig^ were clear and unmistakable in their ex- 
pression, yet their tentative explanation proved highly 
nnsatisfactor)' until a chance observation in this study 
gave the clow. It was then realized that many of 
these responses were not the immediate answers to the 
original stimulus but were the result of a referred, 
perhaps centrally radiated, sensory impression which 
the primary tactile or pressure stimulus had called 
forth. A few experimental results will illustrate this 
statement. 

When the skin covering the right costal margin is 
gently rubbed with the rounded end of a slender 
wooden rod, the animal being free in a spacious box, 
then under proper conditions the animal sooner or 
later swiftly wipes the right front foot backwards 
once or twice, the toes being spread apart. Repeti- 
tion of the stimulus then causes a very rapid shaking 

1 John Auer, BdEKOifi, 1923< 


of the foot back and forth; on further stimulation 
the right front foot is lifted and the animal seizes the 
nail of the inner toe with its teeth and pulls vigor- 
ously; at times it may seize all four front toe-nails in 
rotation and strip them with its teeth. Stimulation 
on the left costal margin causes tlie same reaction 
with the left foot. Not infi^ucutly a crossed re- 
sponse to the stimulus is observed : stimulation of the 
right costal margin calls for the reaction in the left 
foot or vice versa. 

Pressure stimuli applied to one lumbo-pelvic area 
may cause some or all of the following responses; 
lateral arching of the body, the bead approaching 
tlie site of stimulation; repeated rapid seizure of the 
hair at the point stimulated by the lips and teeth as 
if seeking a parasite; the mirror picture of the above, 
the animal seizing the hair at tlie symmetrical point 
on the opposite, noil-stimulated side; the lateral 
aspect of the jaw on the side stimulated is vigorously 
scratched by the hind leg; the oar, top of the head 
and the lateral aspect of the jaw is wuped repeatedly 
by the front foot of the stimulated side, the head 
being rotated so that the nose is turned towards the 
non-stimulated side; the wiping movement is repeated 
by the front foot of the opposite side or the animal 
may sit up on its haunches wiping the top of the head, 
the ears und jaws siinulfcaneously or alternately with 
its front feet. 

Another example of dysehiria is seen when the 
sacro-pelvic portion of the back is stimulated by re- 
peat(?d tactile stimuli (bristle) : the perineal region is 
suddenly dejiressed and moved forward on the floor, 
or occasionally both hind legs are extended forwards 
and by means of its front legs the animal walks for- 
wards, scraping the perineal area along the floor. 

An instructive series of motor responses apparently 
due to a related shifting of referred sensory impres- 
sions may be seen when the animal is examined in a 
small box whose floor and sides arc formed by half- 
inch wire netting ; the box is supported at each comer 
by columns 7 inches high, the bases also support an 
inclined mirror which permits easy observation of the 
animal’s ventral aspect. Repeated stroking of the 
sole of the right hind foot with the tip of a wooden 
rod may cause all or some of the following reactions : 
the right hind leg is first lifted abruptly and set 
down with a stomp; on continuation of the stimula- 
tion the same leg is again suddenly extended for- 
wards, and one nail of the toes, or all of them in rota- 
tion, are seized by the teeth and vigorously pulled; 
• the stimulation being continued, there may be only a 
slight or no movement of the stimulated right hind 
foot, but the right front foot is lifted and one or more 
toe-nails seized and pulled; still later a crossed re- 
sponse is obtained and now the left hind leg is ex- 
tended forwards and the toe-nails seized and pulled 
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by the teeth; still later, the stimulation of the light 
sole being continued, the animal scratches the right 
shoulder with the hind leg. 

The iiupulses caused by tactile or pressure stimuli 
of the integument are not only referred to other skin 
areas, they may be referred to mucous membranes. 
Por example, alter tactile stimulation of one, the 
animal may suddenly rub the same or the opposite or 
both sides of the nose with circular movements of the 
radial aspect of the fist or fists. There are also 
sneezes and in two instances drops of milky fluid sud- 
denly issued from a naris (nares*?). Furthermore, 
slow, chewing motions of the jaws are very common 
after tactile stimulation of the skin. At times the 
animal seizes and chews anything available in the 
neighborhood: sawdust, hay, the wooden sides of the 
container or the netting itself. The wide opening of 
the jaws occasionally observed may possibly also be 
associated with a type of sensation referred to the 
buccal cavity. 

In addition to these manifestations there is evidence 
ihat at least one of the special senses apparently may 
be involved. When an animal is tested with tactile 
or pressure or both types of stimuli, one may see 
that the animal suddenly pauses, raises its nose high 
in the air and samples it in various directions; or the 
animal abruptly sniffs interestedly in the sawdust, 
often spreading the sawdust by lateral sweeps of its 
front legs to facilitate its olfactory investigation. 

It is believed that those observations may be of 
value in aiding the interpretation of other normal 
-and abnormal reflex activities. 

John Auer 

St. Louis University 
School of Medicine 


THE KENTUCKY ACADEMY OF 
SCIENCE 

The Kentucky Academy of Science held its tenth 
annual meeting on May 12th at the University of 
Kentucky, Lexington. The session was called to order 
at 9:30 o'clock by President Beckner. 

The secretary's report showed 149 members, includ- 
ing 66 national members, 48 local members, 23 corre- 
sponding members and 13 honorary members. Thirty- 
five new members were elected. 

Resolutions were passed unanimously agreeing with 
the resolutions adopted by the council of the American 
Association for the Advancement of Science with 
reference to their position on organic evolution. The 
Academy voted to hold a symposium on evolution at 
a meeting in Louisville, the date for which is to be 
determined. ^ 

The officers elected were : j 

President, Dr, W. B, JiUson, state geologist, Frankfort* 
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Vice-president, Dr, Austin R, Middleton, Umversity of 
Louisville, Louisville. 

Scoretaty, Dr. A. M. Peter, Experiment Station, Liex- 
ingtoiL. 

Treasurer, Prof. W. S. Anderson, Experiment Station, 
Lexington. 

Jlepresentative in the Council of the American Associa- 
tion for the Advancement of Science, Dr. A. M. Peter. 

The program included an address by Dr. E. N. 
Transeau, head of the department of botany, Ohio 
State University. 

The following program was rendered: 

Sasiern Kentucky *s sea shore : Lucien Beckner. The 
ancient shore line was descril>ed as parallel, generally, 
with the axis of the Cincinnati anticline and to the east 
of it. The general thickening of the strata eastward, 
with increasing distance from the shore lino, was pointed 
out and evidence was cited of the presence of estuaries 
of great rivers. A very peculiar and interesting feature 
of tho geology (stratigraphy) of Eastern Kentucky was 
ahlwn by a vertical cross-section of the rock formations, 
extending from Lee County into Pike County, constructed 
by plotting well records graphically. The section shows 
tliat the deeper rocks (Devonian) continue their eastward 
dip into Pike County, but that this is not the case with 
the surface formations. 

Jepiha knobs of Shelby County: Walter H. Bucher. 
Tho geological structure of depth a Knob was described 
as that of au upthrown fault block, Tho formations of 
which the knob itself is composed were described as hori- 
zontal and of Ordovician age. On either side of the knob 
evidence of faulting was observed. It was inferred that 
only the area included by the knob was affected by the 
upward movomont. 

The Uaddix-Coalbutg geosynoline: W. B. Jillson. 
A study of the profile of the Haddix-Coalburg geosyn- 
cUne (plotted by the writer to scale) brings out clearly 
for the first time the following facts: (I) This geosyn- 
cline is divisible into three units: (1) Kanawha Biver 
westward to Tug Fork, low elevations between 680 and 
640 feet; (2) Tug Fork south westward to Middle Fork 
of Kentucky River in Perry County, low elevations be- 
tween 855 and 580 feet; (3) Middle Fork of Kentucky 
Biver to Jellico region (Tennessee line), lowest elevation 
855 feet and highest elevation 1,000 feet (II) Regional 
coincidence of pronounced structural highs in Floyd and 
Clay Counties with important developed gas fields, and 
laek of coincidence with large and important developed 
oil pools in all of its course until the Cabin Creek region 
of southern Kanawha County, West Virginia, is entered. 
(Ill) Coincidence of synclinal structure with all lines of 
major drainage from the South Fork of the Kentucky 
Biver northeastward to the Kanawha Biver. 

hand of ten thomamd smka: W. B, Jillson. The 
pitted or sink -hole oharaoteristic of the St Louis, Ste. 
Genevieve and Chester divisions of the Mississippian Sys- 
tem in Kentucky has long been recognized. The widely 
ramifying sub-surface drainage developed in these lime- 
stone rocks, which are frequently of high purity, ie well 
exemplified in the karst and cave region of Edmonson 
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County, Kentucky, and in the natural sewage ohanuela 
of the City of B(^ling Green, Warren CJounty, Kentucky, 
The peculiar topographic figure of the "sink'’ country 
is well shown on cither side of the Louisville and Nash- 
ville Bailroad, and the Dixie Highway from Munfordville 
in Hart County to Bowling Green. The recently com- 
pleted Mammoth Cave topograpliic sheet exhibits 2,8B3 
sink-holes, and is regarded as a model for students. The 
number of sinks on other completed quadrangles follows: 
Brownsville 1,150, Bowling Green 2,563, Princeton 1,429, 
and Monticello 1,096, giving a total of 9,071. The 
Brownsville topographic sheet shows the largest mapped 
sink-bole, just south of the Dripping Springs escarpment, 
between Girkin and Tuckertown postoffioes. This gigan- 
tic sink has nn area of 4.865 square miles or 3,114 acres. 

It is estimated on a basis of mapped areas that the Mis- 
sissippian plateau in Kentucky contains between sixty 
and seventy thousand sink-holes of varying size and 
description. 

A ffiff antic slate slide: W. B. Jillson, The largest 
and most doetructivo ** slate slide in the history of 
mining operations in Kentucky occurred at Burdine, ^ 
Letcher County, on the waters of Elkhom Creek, adjoin- 
ing the northwest fiank of Pine Mountain, on February 
3, 1923, About 300 cubic yards of “ slate token from 
tlio parting of the Elkhoru coal (PottsvUle) at Mine No. 
201 of the Consolidation Coal Company and gobl>ed in 
Slate Hollow became supersaturated with rainwater and 
wash during an abnormal precipitation of 3.27 inches for 
the 48 hours immediately preceding the slide. The direct 
causes of this slide were: (1) Abnormal precipitation 
combined with inadequate sub-slate drainage; (2) un- 
stable angles of rest (35®) on the breast of the fill; (3) 
excavation and ditching operations following the first 
minor slips; (4) seismological disturbances of record, and 
(5) unusual regional geotectonic relationships. The total 
length of the slide was 929 feet. The semiliquid ‘ ‘ slate ^ ^ 
moved out fan-shaped entirely across the bottom of Elk- 
horn Creek to a maximum depth of 75 feet. The move- 
ment was entirely within the ** gobbed*' slate and did 
not affect the underlying country rock or soil. Casualties 
were narrowly avoided. 

The largest fort of the mound builders in knobs of 
Kentucky: Wilbur Greeley Burroughs. The fort is in 
Madison County, Kentucky, 3^ miles southeast of Berea, 
on the flat top of a mountain, 020 feet vertically above 
the surroimding valleys. It covers about 250 acres. 
Bough stone barricades guard each of 13 jmssiblo ap- 
proaches and cliffs 100 to 180 feet high form the other 
sides. Even certain accessible joint planes four feet wide 
are barricaded with regularly laid rough stone walls. 
Piles of stone ammunition " occur at intervals. The 
author made the first detailed survey and explored this 
fort in 1922-23 for the State Geological Survey. With 
voluntary assistants he has excavated in the caves and 
rockhousos of the fort in search of remains of the pre- 
historic people. 

The social significance of pvyohoXogiaaX tests for college 
students; J. B. Miner. Three statistical pictures of the 
Tesults of the Army Alpha test conducted at the tTnivor- 
sity of Kentucky were presented. The first shows how 


closely the scores of the freshmen parallel the distribu- 
tion curve of the officers in the American nmy. This 
indicates the high typo of individual which the univer- 
sity has to train and the importance of clear recognition 
by the student body that it is fitting itself for positions 
of leadership and responsibility. The second compares 
the seniors with the freshmen in the College of Engineer- 
ing. It furnishes a start towards tho problem of defining 
the minimum essential of intellectual capacity necessary 
for completing the engineering course. The third shows 
tests of the twelve Kentucky candidates for the Rhodes 
Scholarship in the recent award. The results corroborate 
the opinions of the committee which made the selection 
after an elaborate comparison of the personal histories 
and the scholarship records of the candidates, supple- 
mented by a half-hour interview with each man. It 
shows strikingly that high records on the psychological 
tests are correlated with the sort of personal characteris- 
tics sought in making this appointment. 

Kates on the coTtsiitution of benzene: 0. C. Kiplinoeb. 
The author attempts to prove that Kokul6's vibration 
hypothesiH, with a slight modification, is still as fruitful 
in affording explanations of the chemical behavior of 
benzene and related structures as the more complex 
hypotheses of later development. It is a fallacy to ex- 
pect two ortho di-substitution products of benzene, since 
these could be but two special phases of the vibration 
cycle of a Kekul6 molecule, which cycle probably occurs 
very rapidly. Tlio Thiolo molecule becomes a specuTl 
phase of this cycle. The structures of naphthalene and 
anthracene are discussed briefly along the same linos. 
The paper is speculative and presents no new cxj)eri- 
mental evidence. 

Vlcerative cloacitis in chickens: M, Soherago, This is 
either a rare disease in Kentucky or it is not readily 
recognized by tlie poultryinan. If tho latter, the number 
of cases must be very few and the disease itself of little 
importance. The rather sporadic occurrence of ulcerative 
cloacitis in a flock and failure to transmit the disease to 
healthy fowls soom to indicate that it is not contagious 
and is not transmitted by coitus, Birds affected may be 
treated with a single cleansing of tho anal region and 
cloaca and one or two applications of a 1-1000 solution 
of mercuric ehlorid; they recover without further treat- 
ment. An attack of this disease does not seem to affect 
the future laying capacity of the hen. 

Effect of developing fetus on production of milk of 
dairy oows: J. J, Hooper. Records of 24 cows studied 
indicate that the growing fetus, five or six months after 
conception, exerts a decided influence in checking milk 
secretion of tho mother cow. When left unbred for most 
of the lactation, cows maintained a higher milk yield dur- 
ing tho last months than when bred early. The author 
infers that the six-months' old fetus secretes something 
that dries off the cow preparatory to rest and calving. 

Market milk — free from B. Cali: E. J. Gott and L. A. 
Brown, Tho Public Service Laboratorina of the Ken- 
tucky Agricultural Experiment Station have made a B. 
coll count os a routine procedure in tho examination of 
milks for the past eleven years. In order to determine 
if market milk was absolutely free from members of the 
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B. coli group, 6 to 10 cc. portiona of a miuiber of earn- 
pies of milk were incubated at 37%° C. for 18 to 24 
houre. Out of 87 samples the authors failed to obtain 
B. eoli in 31, or 35 per cent. Forty original pints and 
quarts of milk from two dairies were incubated one day 
at 30° 0. and the next day at 37% ° C. After the hnal 
incubation, thirty-one (77 per cent.) were found to be 
free from members of the B. coli group. It is possible 
for dairymen to produce milk free from B. coli. The B. 
coli count is of distinct advantage in the sanitary scoring 
of dairies and dairy products. 

Association of manganese with the so-called vitamins: 
J. 8. McHaroue. The author presented further data 
which confirm his previous conclusions that manganese 
is an essential element for plant growth and has a func- 
tion in the synthesis of chlorophyl. Data were presented 
which show that in the modern process of milling rice, 
barley, wheat and corn, the greater part of the manga- 
nese contained in tho pericari) and germ is removed in 
tlie offal when these cereals are prepared as highly milled 
products for food. Analyses were presented which show 
that in the animal body manganese occurs in the largest 
amounts in the liver, kidney, pancreas, heart and brain. 
Since these organs are also richest in vitamins the author 
concludes that miuiganese is in some way responsible for 
the presence of tho vital factors in these organs. It was 
also shown that egg yolk contains an appreciable amount 
of manganese, whereas the white of the egg contains no 
manganese — a fact in harmony with the observation that 
the yolk of eggs contains vitamins, whereas the white 
is deficient in vitamins. Similar parallelisms were shown 
in cod livers, cod liver chum and refined cod livor oil; 
also in tomatoes, oranges and lemons. The author con- 
cludes that manganese is closely associated with vitamins 
and is responsible for the origin of the vitamin factors 
in some way as yet undetermined, probably catalytically. 

The occurrence of two fern rusts in Kentucky : Frank 
T. McFarland. So far as the writer has been able to 
learn, no rusts of the Pteridophytao have ever been 
reported for Kentucky. While on a collecting trip to 
Cumberland Falls the writer found several patches of 
Pteridium aquilinum (L.) Kuhn bearing rust sori. On 
examination this rust proved to bn Uredinopais pteridis 
Diet, and Holw. Collected at Cumlmrland Falls, Ken- 
tucky, August 31, 1922. While tlie writer was working 
in the university greenhouse the first day of December, 
1922, his attention was attracted by some whitish spots 
on tho under surface of the leaves of a potted PoUaea 
atropurpurea (L.) Link, fern. Cross sections of these 
spots revealed a rust known ns Hyolopsora cheilanthis 
(Pk.) Arth. No teliosporos were found in either collec- 
tion. Bpecimens are in tho writer ^s herbarium and that 
of the University of Wisconsin. 

A method of demonstrating seed infection in swppos- 
edly disease- free corn: W. D. Valleau. Comparative 
ear-to-row tests of heavily infected and so-called disease- 
free corn have indicated that yield will not be increased 
by the selection of ears which appear freest from infec- 
tion. Seed from cti^rs which appear freest from infection 
show, when grown sterile sand a sufficient time, defi- 
nite evidence of being ixifected internally with fungi. A 


microscopic study of serial sections of com seeds which 
appeared disease-froe when cultured in agar often showed 
extensive development of hyphae between any parts of 
the pericarp and seed-coat walls. In seeds which fip- 
peered to be free from infeetion for long periods in the 
sand box the hyphae were found to be extremely small 
and less extensive but always present in the seeds exam- 
ined. It is concluded that negative evidence obtained by 
petrl plate or test-tube cultures of corn seeds are value- 
less as an indication of freedom from fungi. 

Late frost injury to some trees in the Sluegrass Le- 
gion: A. F. Hemmenway. The Easter freeae of 1921 
injured the woody tissue of several kinds of shade and 
fruit trees in this region. The writer has examined tiiree 
conifers, twelve deciduous shade trees and twelve varie- 
ties of fruit trees. The Transcendent crabapple, Black 
Tartarean cherry, linden and hard pines were most notice- 
ably injured. Tho injury is more severe in twigs less 
than five years old. Twigs injured by frost may render 
the tree much more susceptible to attacks by fungi. 

The Ilydnaoeae of Kentucky : O. D. Smith. The occur- 
rence of the following species was noted and colored 
lantern slides reprosoiiting one or more forms of each 
were shown and explained. Ilydnum repaudum, lilnn.; 
Hydnum coralloides, Scopoli. ; Ilydnum imbrioatum, 
Linn.; Hydnum albonigruin, Pk.; Hydnum adustum, 
Schw.; Ilydnum caput- ursi, Fr.; Hydnum erinaceus, 
Bull.; Hydnum caput-medusm, Bull; Hydnum sopten- 
trionale, Fr.; Hydnum zonatum, Batsch.; Hydnum 
putidum, Arkinson. 

The postglacial history of the vegetation of Ohio 
(Lantern) : Edoar N. Tbanseau. Presenting results of 
studies of the infiueuce of the Ulacial period on tho vege- 
ta|ion of Ohio, pointing out the fact that during glacial 
times much of Ohio was covered by an ice cap and that 
the distribution and character of the present ultimate or 
Climax flora is not so much due to influences coming from 
geological formations, from soils or from moisture con- 
ditions, as from a migration of plants that followed up 
the ice as it disappeared. The vegetation now consists 
largely of plants derived from a few outside centers of 
dispersal, a southeastern, roughly represented by the Alle- 
gheny Mountain region, a western prairie center from 
which many plants have come in by way of the western 
end of tho state, and a boreal center, the latter during 
the Glacial period being pushed southward and now fur- 
nishing a few species, remnants of those that during the 
Glacial period hung on the flanks of the ice and followed, 
it up as fast os it retreated. Some of those plants are 
still to be found in isolated and protected spots. The 
lecture was highly appreciated by those present because 
of its boaring on the flora of Kentucky, a region which 
was profoundly influenced by the same conditions, though 
only touched by the ice sheet. The vegetation of the 
state, it had been noted, was derived largely after Glacial 
times from the centers that have furnished most of the 
plants of Ohio; for while its surface was not as greatly 
affected by the ice, its climate and such vegetation as 
existed must while the ice remained have been decidedly 
boreal in character. 
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SCIENCE NEWS 


HOW TO OBSERVE THE COMING ECLIPSE 
OF THE SUN 

Science Service 

Every ono can have tho thrills of an astronomer during 
the coming ocUjtso of the sun on Monday, Soptembor 10. 

This great astronomical event will be visible in its 
partial phase in *Ui parts of North America, and although 
the darken ing will 1 >g total in only a small part of Cali- 
fornia and Mexico, tho amateur can make many observa- 
tions at homo without the trouble of traveling to this 
area. 

Amateur observations, like those of professional as- 
tronomers, can bo both visual and photographic. 

Plan your program carefully in advance of the Gclii)8e 
time. Pick out a location from which the sun will be 
easily visible and where no smoke, dust or clouds are 
likely to obscure the spectacle. 

Dozens of crescent suns can be observed if you will 
look under shady trees and on tree shaded walls while 
the eclipse is in its partial phasf3a. Those images, with 
the horns of the crescents turned in an opi>osito direc- 
tion to those of the sun above, have a striking api)ear- 
anee. Tiny holes in the leaves act aa lenses, as they do 
in pin-hole canierns, end form the images with the ground 
or wall lUi a screen. In onlinary times when the sun^s 
light la not in conflict with the moon, the aun light lilters 
through the leaves in a series of tiny, overlapping disks 
on the ground, each round since it is an image of tho 
sun. In photographing the crescent images of the 
eclipao period, an ordinary snapshot exposure with a 
largo stop in tho lens may bo used. These exposurca 
should be developed full time. Boenuso of the ftict that 
the images obtained with ordinary hand cameras will he 
quite siuall, it is recommended that enlargements bo 
made and these enlarged pictures should prove very at- 
tractive. 

For observing the sun diretdly, the old and tried 
method of smoking a piece of glass over a fish tail gas 
jot or with a candle will prove satisfactory. This smoked 
glass should bo prepared Irefore tho time of eclipse so as 
to obtain a carbon coating of proper density. Dark spec- 
tacles will be popular with those who do not wish to get 
their hands dirty. A photographic dim or plate that has 
bt^u exposed tu light and dcvcloi>cd can also bo used. 

With such oye shields it will be possible, by beginning 
olmorvations a few minutes before tho predicted time of 
eclipse, to check up on the actual time tliat the moon first 
infringes on the sun's disk. The magnitude of tlie 
eclipse, or the amount of tho sun's diameter that is 
covered by tho moon can also be estimated through the 
protectors and also tho time that the moon passes off and 
ends tiie eclipse should be noted. A drawing of the sun 
showing the location of the points at which the eclipse 
began and ended would be an interesting record. 

The eye strain of looking directly at the sun can bo 
obviatod by using the pin-hole method of observation. A 
hole is punched with a fine needle through a piece of 


cardboard or dark film and a amootli white card is used 
as a screen. The neodlo-hole nets as a lens since it is so 
small. Bays from opposite edges of tho sun pass each 
other in going through tho hole and the result is a per- 
fect image of tho sun on the cardboard screen that can 
be enlarged if desired with a smydl magnifying glass^ 
This simple apparatus can be constructed and tried out 
on the uneclipsod sun. 

To get tho most effective and interesting photograph 
of the partial oclipse, a series of exposures should bo 
made at intervals of say five minutes covering tho dura- 
tion of the eclipse, h’or this tho camera should be placed 
on a tripod, tho legs of which are arranged so that the 
camera points upward sufficiently to show the imfigo of 
tho sun in tho upper right corner of tho Kodak finder. 
All preparations should, of course, be made bof(>re the 
eclipse starts. 

In localities whore the eclipse starts with the sun low 
enough in the sky, it would add to tho iiictorial value of 
tho picture to include the horizon line in the picture area. 
As to exposure, it is suggested that tho smallest stojj be 
used in the lens and that the shutter la? set for the fastest 
apeed. Tlien make ono exposure every five minutes with- 
out turning tho film for the duration of the eclipse. A 
single exposure can, of course, be made of the eclipse, 
in which case, the camera can be held in the hands, but 
a succession of images at equal distances apart will nmke 
a mote effective showing. 

A color filter would aid in preventing overexposure if 
the day is unusually clear, and the atmosphere free from 
haze. No change should be made, however, in tho stop 
and shutter speed combination mentioned above, oven if 
a very deep colored filter, such as the ‘"G," is used on 
the Ions. Ill place of the filter a piece of film that has 
been fla.shed to light and developed to a good density 
could be u.sed in front of the camera lens to prevent over- 
exposure. It is also recommended, that if the sun is not 
obscured by clouds, that tho time of development be re- 
duced to ono half of that which would be given normally. 

Whore the eclipse is total, however, tho camera should 
bo placed on a tripod and a succession of exposures of 2, 
5, 10, 20, 40 and 60 seconds made, the film being wound 
a complete turn of the winding key between each ex- 
posure. A filter or piece of film need not bo used in 
front of tho lens when photographing a total eclipse. 
Such a series of exposures just mentioned should give in- 
terosting studios of the eclipse and the sun's corona. The 
corona can neither be soon nor photographed except 
where tlic eclipse is total, A record could be obtained 
with a pin-hole camera, but to make a really successful 
camera of this sort requires a little knowledge of pho^ 
tography and would necessitate some previous experi- 
menting as to exposure time. 

The common Imx camera equipped with lens and shut- 
ter will make excellent pictures. Motion-picture cameras 
could be used, exposing at intervale several feet of fib^ 
during the partial eclipse and cranking continuously dur- 
ing the several minutes of totality. An amateur motion- 
picture camera, like the new Oine-Kodalt, oould be uaeds 
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SClEIfCE^8tIPPLEME?fT 


GIANT FOSSIL REPTILE TAKEN TO 
CAPITAL 

Science Service 

the g^gantin eighty live foot long reptile 
which over eight inilliou years ago waded through the 
swamps of what is now Utah, has just arrived in Wash* 
ington. Dr, (J. W. Gilmore, paleontologist of the U. S. 
National Museum, has reached here with the twenty-hve 
tons of sandstone and fossil rrimaius of this monster 
which were chiseled from the cliffs near Vernal, Utah, 
and hauled 152 miles across the mountams to tho railroad. 

Five years will probably bo required to free the fossil- 
ized bones from the stone in which they are imbedded 
and mount the huge skeleton in the position in which it 
probably stood when alive. When completed it will bo 
made the central feature of one of the largo halls of tho 
museum. 

Some eight to twelve million years ago, this fossil crea- 
ture was alive from tho end of its slender tapering tail 
to the tup of its head on its long neck and stood fourteen 
to sixteen feet high at the hips. It could stand in water 
forty feet deep with its feet on the bottom and thrust 
its head above the surface. It is estimated that alive 
and in its skin it weighed from sixteen to eighteen tons. 

Since its time, rocks have beou^aid down burjdng the 
lagoons and swamps in which it lived some 10,000 feet 
below the most recent strata. Tho forcing up and fold- 
ing of the layer.s of rock to form mountains brought 
these ancient rocks up to where the fossils were found, a 
locality Bet aside some years ago as Dinosaur National 
Monument and from which tho Carnegie Museum of 
Pittsburgh has taken many specimens of the same species. 

What were once low swamps have Injen raised during 
tho ages to 4,000 feet above sea level. After cutting the 
fossils and their surrouriding sandstone from the cliff, 
the twcnty-ffve tons of material representing the remains 
of this swamp-living creature were carried 5,000 feet 
higher to get them across the mountains to tho railroad 
152 miles away. 

One of the seventeen vertebrae of the neck of tho 
diplodocus was three feet long, while one of the pelvic 
l)Ouos weighed, as boxed, nearly 2,000 pounds. For ship- 
ment the fossils were roughly hewn but of the stone, and 
much careful work will bo required to remove the remain- 
ing rock from around the fossilized bones. 

THE DEVIL'S GRIP ” 

Science Service 

Ghip'^ is an infecGon but the elusive germ 
that docs tho work ia still at large. This sums up the 
status of the inquiry into tho cause of this strange dis- 
case now prevalent in Virginia, as reported by Dr. 
George C. Payne, epidemiologist of the Virginia State 
Board of ITonlth, and Charles Armstrong, past assist- 
ant surgeon in tho United States Public Health Service. 

The epidemic appears to be oonflnod to rural communi- 
ties and to l>e spread within families by contact. Chil- 
dren are more frequently attacked than adults. Tho 
symptoms point to an inflammation of the surface of the 


diaphragm and the disease might be called, technically, 
epidemic transient diaphragmatic Spasm, and is quite 
possibly related to some of the other infectious condi- 
tions which follow tho epidemics of influenza. 

The condition was first reported by Dr. Maud M. Kelly, 
of the State Board of Health, of Virginia last month. 
She had seen a number of persons in Hanover County 
who had recently suffered from an illness pharacterized 
by an acubi onset, with abdominal pain but without the 
usual history of summer digestivo disttrffc^ncos. On 
July 21, similar cases were rejjorted in Carolina County 
and since that time they have appeared throughout the 
northeastern part of the state. Cases have been reported 
by thirty -eight physicians from twenty -two counties. A 
similar disease appeared in Virginia in 1888 and was de- 
scribed by Dr. W, P. Dabney under tho name ‘ * Devil ’s 
Grip. His paper was called, **An account of an epi- 
demic rosembling dengue which occurred in and around 
Charlottesville and the University of Virginia in Juno, 
1888.^’ The attack comes on suddely with severe ab- 
dominal pain which later extends to one or both sides of 
the lower part of tho chest cavity. Breathing is diffl- 
evdt and rapid. The temperature rises in practically all 
eases and there is intermittent pain. Most of the pa- 
tients perspire freely. The pain is inereasod on move- 
ment and in some cases by swallowing. In general, the 
patients are constipated, but the condition is followed by 
diarrhoea. Most of the patients complain of headache 
and pain in tho back. After from four to ten hours of 
severe pain and difficult breathing, the condition begins 
to subside, but there may be relapse. Most of the pa- 
tients recover without any secondary complications. 

INFANT MORTALITY AND ITS CAUSES 

Children's Bureau, V. S. Department of Labor 

Results of an extensive investigation into infant mor- 
tality and its caxisos in Baltimore, Maryland, have just 
been made public by the U. S. Department of Labor 
through the Children's Bureau. 

This study is tho latest and in many respects the most 
important of the infant mortality studies made by the 
bureau (previous investigations having been made in 
Johnstown, Pa., Manchester, N. H., Waterbury, Coim., 
Brockton, Mass., Saginaw, Mich., New Bedford, Mass., 
Akron, Ohio, Pittsburgh, Pa,, and Gary, Ind.). 

The Baltimore study is especially important because 
Baltimore is the largest of the cities studied, and also 
because it is, in its population, the variety of its indus- 
tries and the rate of infant mortality prevailing, a typ- 
ical American city. 

Poverty, employment of mothers outside tho home, 
housing below the proper standard, short intervals be- 
tween births, and the death of mothers at or soon after 
child-birth were among the conditions causing high death 
rates among certain groups of babies under one year of 
ago, in Baltimore. Similar conditions wore found re- 
sponsible for high infant mortality rates in other cities* 

A summary of the findings of the Baltimore report is 
as follows: 

The mortality in the entire group of 10,797 legitimate 
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THE BEGINNINGS OF PHYSIOLOGI- 
CAL RESEARCH IN AMERICA' 

The distinguished society of which this gathering 
represents a chapter has for its main purpose the ex- 
ploitation of scientific research. 

Every interested person who has survived the sixth 
decade of life must remember that time when the 
term “research*' was the exclusive shibboleth of a 
very small fraction of the world community whose 
individuals were scattered singly or in tiny groups 
' throughout civilized lands, who were unknown by and 
without influence upon the great public whom they 
served. 

To-day the word is in the mouth of the man on the 
street, and every newspaper typesetter is familiar 
with its letters. 

This extension of vogue is, of course, due to the 
common knowledge that it is through research alone 
that the vast acceleration in the accumulation of 
bodily comforts, of mechanisms for the control of 
natural forces, of means for the prevention of human 
ills has been made possible. 

One salutary fruit of the world war has been the 
popular apprehension that its most infernal agencies 
on the one hand and its saving graces on the other all 
were born in the laboratories of science. Man bows 
to power and gladly contributes to the moans for its 
acquisition. 

The very popularity of the theme under discuasion 
is fraught with danger to the fine essence on which its 
flavor depends. “Research" implies not only a prob- 
lem but a mind — a certain typo of mind. So modem 
is the content of the term that the English language 
has failed to develop a graceful name to characterize 
its votary who is, above all, a truth-seeker. 

“Investigator” is clumsy; “researcher” is crude; 
the French “savaAt” is inadequate ; the German 
‘Torscher” seems more fit It would be a boon should 
some student of language fish out from our linguistic 
melting pot some characterization, brief, smooth and 
descriptive. 

It is a type of mind that is to be defined, not talent 
or genius, but an impulse to wonder, to inquire and 
to understand. When the problem is solved its spell 
is broken ; “practical” results have no interest except 
as demonstrations of the abstract truth and progeni- 
tors of new phases of thought. The urge of the in- 

^ Bead before the Oolorado Chapter of Sigma Xi, June 
9, 192d. 
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vestigator is the development of truth; the direction 
is subsidiary. With adequate intellectual machinoiy 
we may witness a Leonardo da Vinci, a Harvey, a 
Newton, a Thomas Young, a Helmholtz, a Pasteur or 
a Dante, a Shakespeare or a Goethe. They all won- 
der, inquire, construct, create because they under- 
fitand. The essential spirit of the investigator per- 
vades much of our literature not ostensibly devoted 
to discovery; it bristles in a fugitive article of A. 
Graham BelPs and is manifestly revealed in many 
bibgraphies, as in that of the late Walter H. Page. 

The original thinker often, per se, like “the lunatic, 
the lover and the poet is of imagination all compact,” 
but, as in any efficient material engine, his motive 
power is steadied by a regulating device which, in his 
case, is provided by scientific training. 

The subject-matter of research may be divided, 
after the manner of a moral code, according to the 
intention on which the endeavor is based, into ab- 
stract or pure science, on the one hand, and applied 
or industrial science, including invention, on the 
other. Scholarship and learning, however necessary 
to a productive technique, have no specific relation to 
research. Mere erudition is not fecund unless it finds 
a resonant receptive apparatus in the human brain. 

My contention is that the characteristic of the origi- 
nal investigator is his mental predisposition, probably 
essentially n hereditary quality, obvious in every in- 
fant, which tends to submergence in later life, but 
which may be fostered and intensified by culture. 

There has been a great change in mental or per- 
haps I should say ethical attitude among education- 
alists since the late seventies, the period treated of in 
these remarks. It was then a real war between the 
classics and science as to their relative fitness for cul- 
ture of the human intellect. Intrenched in tradition 
the so-called “humanists” used all their polished weap- 
ons and tactics to repulse the onslaught of the uncul- 
tured hordes that threatened their stronghold. And 
then it was found that the very life and savor of the 
classics itself depended on the application to it of the 
same point of view and method with which the scien- 
tist consistently and cx^nsciously developed his arma- 
mentarium. 

Sir. T. Clifford Allbutt,® in his recent characteristic 
essays notes, **the humanists never very friendly to 
science. . . . Disliking the raw anatomy of knowl- 
edge, with what they called The Classica’ they built 
a walled pleasnunce for themselves and dwelt therein, 
raising florist's blooms and cut flowers, till Wolfe and 
Schlicmann began to throw stones over the fence.” 
Perhaps more than to any other person the entering 
wedge of science into the respectable educational cur- 

® Sir T. Clifford Allbutt, ‘ ' Greek Medicine in Rome, ' ' 
1921, p. 6. 
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rieulum was due to the blows of that doughty warrior^ 
Thomas H. Hutleiy, who was, indeed, known among 
h|s intimates as the ^*General.” And no fitter person- 
ality could have been found to lead the actual assault 
against the university stronghold than his intimate 
coadjutor, Michael Foster. Even so, Foster’s increas- 
iugly popular course of physiology at Cambridge was 
long generally stigmatised as “stinks.” 

Then, in our own country the bomb was tlut)wn by 
Charles Francis Adams, if 1 remember correctly, into 
the placid ranks of our own most conservative uni- 
versitj’^ in the form of an essay on “The modem 
fetich,” the fetich being the assumed aggrandizement 
of culture through the classics. 

In those early days a line was sharply drawn be- 
tween pure and applied science. For the latter was 
mixed with ‘T)U8iness,” which all tradition taught was 
of a mercenary genus. The scientific man wlto let 
himself be lured as principal or accessory into the 
gainful pursuit of knowledge at once hopelessly lost 
caste. This was before the sunrise of industrial re- 
search in science, though already slight glimmerings 
of the dawn lighted the sky. It has been indeed a re- 
markable, if inevitable and rational, revolution which 
to-day has added to the battalions of industry so large 
a contingent of the best equipped investigators as to 
make of industrial science a most important agency 
lor the generation of knowledge. 

The same general change that has marked the prog- 
ress of science has been reflected to a degree in fea- 
tures of mediciil ethics. The profound aversion to 
forms of belief, as in homeopathy, has given way to 
tolerance and regulation by broad rules of conduct. 
But ever new systems of therapeutics are projecting 
themselves upon us and only time and patience and 
the spirit of science will suffice to gradually smelt the 
noble metal from the base — for all beliefs are mix- 
tures. It is interesting to observe the modification 
of ethical judgments which has already been mani- 
fested through a broader perception of the supremacy 
of the claims of human welfare as exampled, for in- 
stance, in the approved patenting of remedial agen- 
cies which would be likely to aooompHsh barm 
through unregulated exploitation. 

Immemorially the medical curriculum has combined 
these complementary if not antipathetic relations of 
scientific instruction, the field of thought and the field 
of practice, however vastly predominant in area the 
latter. It would be ruinous to progress end efficiency 
to displace either. Though we sing the attributes of 
research in pure science, it is the application in prac- 
tice that really and immediately counts. The two 
activities are fairly portrayed in Ihe parts played in 
a reflex action by the afferent impulse and the central 
meobanism, on the one hand^ and motor impulse 
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aii4 itt «ad orgw&i on ibs othftr; eooh ulone is futile, 
bat together they acocunplish a purpose* 

In these latter days there has developed what seems 
to be a final ideal for the union of the antithetic rela- 
tions of science and practice. 

It is witnessed in the, as yet groping^ institution of 
schools of preventive medicine, where the highest 
flights of the trained imagination of the investigator 
may find full scope with the single proviso that they 
be BO reined as to effect a single purpose — the welfare 
of living creatures. 

Within the past half century we have seen realised 
the ideal of a purpose so directed in the life of Pas- 
teur. Thus does moral philosophy come to its own; 
the stone rejected of the builders has become the chief 
of the comer. The world events of the past decade 
form a pedestal, grave-deep, on which to carve this 
slogan of science. 

It seems as though the evolution of education were 
perceptibly drawing closer to the refrain of the book 
of Ecclesiastes, where wisdom is pointed as the goal 
of the seeker; but the doctrine there is urged for a 
reward, the boon of self-aggrandizement. We may 
aspire to higher claims and seek to realize the injunc- 
tion of Christ, to work for the good of others. 

The dangers of accomplishment are very real. Few 
characters can withstand the unwonted temptations 
which swarm in sudden riches. Our accelerating af- 
fluence of discovery in science pure and applied, the 
insidious examples of luxury in the life of the un- 
worthy threaten the character of the scientific cult. 
The horseless vehicle outclasses legs and we must look 
to it that OUT finest possessions, physical and ethical, 
do not shrivel in atrophy from disuse. It is the youth 
and infant of to-day who must be trained to catch the 
torch from the failing hand of age in the great relay 
race of scientific progress. The observer with a retro- 
spect of 40 years who compares the ideals of then 
and now must feel a vague uneasiness that the spirit 
and language of pure science are fast becoming ob- 
solescent for the newer generations. The guinea- 
piece damned by John Hunter seems to have come to 
its own. 

It is not going too far afield to here applaud the 
isolated effort which, albeit a feeble one, the medical 
profession, the greatest school of practical ethics 
known to-day, here and there is making to withstand 
the surges of oommeroialism. 

The ^'whole time'* chairs of practical medicine in 
university medical departments testify to the percep- 
tion of our imminent danger and the intention to com- 
bat it. Modified in detail as the plan must be with 
knowledge gained from experienee, it ^ves eonfidenoe 
that our real leaders are prepared to grapple with 
the dangers that confront us. 

Preventive medicine even more than the remedial 


practice of the art bears the stamp of wisdom; and 
as a spiritual exhibit of altruum it is unsoiled with 
the stain, '^hich will not out," of calculated money 
rewards in actual practice. 

But I came here to talk about the beginnings of 
ph 3 r 8 iologieaI research in America, for it had been my 
good fortune to be a personal witness of what might 
be called the birth of orguiised research in physiol- 
ogy in this country, and to have been on intimate 
terms with its acoouchers. 

There seemed reason to believe that a personal de- 
scription of some of those who deserve to live in the 
history of science might not be without value and 
entertainment. 

A judicial estimate of the importance of men and 
events is admittedly impossible until long after they 
are passed and gone. 

This is largely because our own immediate inter- 
ests are sensibly involved in recent history; but the 
final verdict more nearly approaches truth the greater 
the number of accurate, eye-witnessed facts it has to 
build on. 

I venture to assert that the foundation of what I 
have called organized phyaiol(^ical research in Amer- 
ica was laid by Henry Newell Martin in the biological 
laboratory of Johns Hopkins University in the fall 
of 1876, 

Do not misunderstand me to say that no physiolog- 
ical research had preceded this era. 

None will fail to recall the undying names of Beau- 
mont, that veiy personification of the genius of soli- 
tary research, of Brown-S4quard, of Weir Mitchell, 
of H. P. Bowditch, of H. C. Wood and many others. 
But these were widely isolated individuals who, sepa- 
rated from their generation, obeyed the call within 
them. High as have been the achievements of isolated 
great men working alone, especially in the history of 
English physiology, their momentum was bound to 
fail when not sustained by the contemporary appre- 
ciation and critical judgment of a large body of scien- 
tific men. 

In the late seventies there was no such thing as 
physiology, in the modem sense, in America. There 
were not half a dozen working physiologists, no well- 
equipped laboratories, no students and no demand 
for scientific foundation in medicine either on the part 
of the medical profession or the public. 

The only physiology was that of the text-books of 
which those of J. C. Dalton and of the younger 
Austin Flint, both of New York, were the forwnost. 

Whan a medical graduate managed to get a place 
on the teaching staff of a medical school, almost in- 
variably “proprietary,” it was physiology which he 
was assigned to expound. In the United States 
pathology had not been bom and clinical microscopy 
had not begun gestation. 
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The ambitious and thinking student could find 
among us no answer to his questions nor opportunity 
for any but clinical training. He who could not afford 
to go to Germany or France was compelled to remain 
in ignorance. When one such, who is now a distin- 
guished pathologist, returned to Baltimore, about 
1$81, after two years of what to him was an intel- 
lectual orgy in pathological institutes of Vienna, he 
made the mistake of presuming that his unique ac- 
quirements might be the source of a living wage as a 
consulting specialist on pathology in bis home city. 
The hope proved futile, for the medical profession 
had not the education necessary to formulate ques- 
tions oil conditions it did not recognize os problems. 

Though in Philadelphia, in 1876, the indomitable 
energy of men like H. C. Wood and Weir Mitchell, 
to be followed in a half decade by a galaxy of pupils, 
not duplicated in later years, was producing original 
investigation of greater or less value, there was no 
laboratory with the speciffc object of inculcating and 
hatching original thought in physiology. H. P. Bow- 
ditch, of Harvard, by reason of his training under 
Ludwig and bis intrinsically high endowments, was 
the worthy dean of experimental physiological science 
in America. In contrast, I may recall that for the 
past decade or more every year there have come to us 
from a score or more of laboratories a host of original 
contributions in every field of biological research. 

Indeed; to-day every respectable medical school has 
its laboratories of physiology and pathology and 
these, with few exceptions, are the loci of original 
research. To-day every branch of medicine and sur- 
gery is represented by a select coterie of active work- 
ers known as this or that society or association, who 
make their investigations wherever material offers, 
in the clinic, the laboratory or by the bedside. The 
distinctively laboratory branches of medical science 
are chiefly represented in the “Federation of Amer- 
ican Societies for Experimental Biology” founded in 
1913. This association was made by the aggregation 
of already existent societies, namely: The American 
Physiological Society, founded December, 1887; the 
American Society of Biological Chemists, 1906; the 
American Society for Pharmacology and Experi- 
mental Therapeutics, 1908; the American Society of 
Experimental Pathology, 1913. The total list of mem- 
bership in 1922 comprised 639 names, all of them 
those of producing workers for the advance of biol- 
ogy, ©specially as related to medicine. A most active 
and productive institution of the same ideals is the 
Society for Experimental Biology and Medicine, 
founded by Meltzer in 1903. Its 19 charter members 
have multiplied to a roster of 649 in 1923. Other 
similar organizations of national scope, such as the 
Society for Clinical Investigation, Society for Cancer 


Eeaearch, etc., deserve passing mesitionu The devdhqH 
nients on the morphological side of biology have been 
equally noteworthy. 

Nothing is more indicative of the volume and edu« 
cational demands of the reading population than the 
number and character of the scientific journals which 
it supports. In the first small volume of the “Index 
Medicus,” representing the literature for 1877, tiiere 
are mentioned all told 64 medical journals, mostly of 
very mediocre quality, as published in the United 
States and Canada. Of these not one was devoted to 
scientific research. In the index of the Journal of 
the American Medical Association for 1921 out of 
110 titles of journals from the same area no less than 
22 are devoted wholly to original investigations in the 
biological sciences directly bearing on medicine, and 
in the remaining 88 journals dealing with medical 
specialties a largo proportion of the pages is devoted 
to the publication of high-class original research. 

In former days, there was a sharp distinction 
drawn by oven tlio best medical minds between sub- 
jects which were scientific or theoretical and those 
which were of “practical” value. To-day the leading 
thinkers and operators in surgery talk familiarly of 
“surgical physiology,” and every physician recognizes 
that he is likely to understand his sick man in pro- 
portion as he apprehends “clinical physiology.” 

We can maintain, therefore, that the period of the 
past 47 years has witnessed the birth and vigorous 
development of American biology, of which the sup- 
porting trunk is, and must ever be, physiology. 

When in the middle seventies, Johns Hopkins, a 
citizen of Baltimore, determined to devote his great 
estate to the upbuilding of higher education and of 
higher medical education in particular, he chose as 
advisers a group of reflective and far-seeing men who 
for the most part had been trained in the self- 
restraint of a Quaker upbringing. 

The soundness of judgment displayed by this body 
of technically ignorant citizens must remain an en- 
during monument to their sagacity and high charac- 
ter. They culled from the world advisers who were 
themselves broad humanitarians and foremost among 
the producers of tacientific progress. Perhaps the 
chief among these were Huxley in England and John 
S. Billings in this country. 

It was realized that education in this country, be- 
ginning in the primary school and ending in college, 
included a field of activity of two dimensions only. 
No upward growth could be hoped for except from 
teachers who could produce knowledge as well as im- 
part it. Europe had already found that the develop- 
ment of sound education of any grade depend^ on 
the mitosis of original research carried on in labora- 
tory and study of trained and devoted men. To 
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Earo|>e our young men had been forced to migrate 
to get behind the aeenee ox read between the lines of 
their text-books. 

The founders of the Johns Hopkins University 
determined to establish a new order of institution, one 
devoted priznarily to original research and the critical 
study of existing knowledge. 

Its main body of students from the outset was 
culled from college graduates, who felt the call of 
higher science, literature or mathematics. To-day, 
throughout the length and breadth of the land, the 
nodes of education are infiltratod with the spiritual 
enzymes propagated in the mother culture at Balti- 
more, What was taught there was, perhaps, not so 
important as knowledge as the way of looking at 
knowledge. Within the past month Dr. H. S. 
Pritchett,® president of the Carnegie Institute for the 
Advancement of Teaching, has publicly deplored the 
calamity suffered by American education through 
the alleged fall of Johns Hopkins University from its 
preeminence by reason of the diversion of its energies 
to the attraction of undergraduate students. 

One of the main departments of the univeirsity was 
that devoted to biology which, as Huxley had defined, 
might bo considered to include all the attributes of 
living matter, but as a matter of fact was there lim- 
ited to what is known as zoology, the study of the 
lower forms of animal life, embryology and to animal 
physiology. 

As head of the department of biology a young man 
was chosen, Henry Newell Martin, who was a direct 
product of the influence and teaching of the two most 
understanding men of biological science in England, 
T. H. Huxley and Michael Foster. The following 
characterization is largely directly drawn from a bio- 
graphical sketch of Martin published twelve years 
ago.* 

The study of physiology as implanted at the Johns 
Hopkins University by Martin in October, 1876, was 
a graft from English physiology, and it may be of 
interest to you to hear in the words of one of the fore- 
most teachers of English physiology an account of the 
modem development of his science. 

In England, as in America, physiological science 
from the time of Harvey and before had attracted tlie 
loving labors of great men here and there, but never 
had tlkere been organized instruction in the experi- 
mental method, by which alone new discovery of func- 
tion is possible, until the period of which 1 am about 
to speak. 

When Sir Michael Foster stopped in Denver, in 
September, 1900, on his way home after delivering 
the Lane Lectures in San Francisco, he consented to 

^Scribner *9 Mag,, May, 19S3, p. 656, 

^Bull Johns Hopkins Hosp., 1911, xxli, 327. 


talk before the local medical school of his own mem* 
ories of pby^ology and physiologists in England. 

By great good fortune Dr. W, N. Beggs, then editor 
of the Colorado Medical Journal, arranged for a 
stenographic report of the colloquial' lecture, which 
may be found in the Colorado Medical Journal, 1900, 
VI, 419. 

It seems to me to be one of the most living histori- 
cal sketches I have ever seen and nothing can better 
serve my purpose than to quote from Foster's ex- 
temporaneous words. He says; 

It was in the year 1864 when I began my medical 
studies, but I had a year before attended a course of 
lectures on physiology brooking into my ordinary studios 
in order to do that, and my teacher was a man by the 
name of William Sharpey, a very groat man but a man 
whose name, perhaps, will not occupy the place as that 
of a great physiologist which it really deserves. Those 
of you who have studied the structure of bone will re- 
member his name under the title of Sharpey ’s fibres." 
Indeed, he was one of the first to give an accurate de- 
scription of the true structure of bone. 

He was at that time the only pure physiologist in 
England. . . . Bharpoy may perhaps bo known to you 
also as the editor of a book, which for years and years 
has been and still Is a standard work in anatomy in 
England, "Quain’a Anatomy," which deals not only 
with topographical anatomy, but also with minute struc- 
ture, with what we now call histology; and Sharpey was 
the first man to teach histology in a thoroughly systematic 
method in England, . . . Now Sharpey was, at the time 
I am spooking of, the greatest physiologist in England, 
the only person who devoted hia whole time to science; 
and yet oven he taught physiology wholly by lectures. 
Ho had no physiological laboratory. He had no physio- 
logical apparatus whatever. All he did in the way of 
practical teaching at that time was to show us under the 
microscope preparations of various tissues. There was 
no attempt whatever at any practical teaching in physiol- 
ogy. I remember very well when he was lecturing on 
blood pressure, and was describing to us the then new 
results of Ludwig, endeavoring to explain to us the blood 
pressure curve. All he had to help him was his cylinder 
hat, which he put upon the lecture table before him and 
with his finger traced upon the hat tlio course of the 
curve. That was the way that physiology was taught by 
Sharpey in England in the year 1854. And yet Sharpey 
taught it as nobody else taught it. Nobody else in Eng- 
land then was teaching physiology as Sharpey taught it 
and, as I tell you, he used his hat, and a very old hat it 
was, as a kymograpKion, for blood pressure. I remember 
very well going to him one day after his lecture, in which 
he had been speaking of the functions of the liver (by 
that time he had recognised that I bad a special interest 
in physiology) and he said to mo, "Well," he said, "I 
didn't like to say anything about it in my lecture but 
Olauda Bernard in Paris has just sent me a paper which 
he read before the Academy of Sciences at Paris, and in 
tl^t paper he has proved that there is present in the 
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liver 4 eubstftuoa resembling etoreh whieli is easilj cen^ 
verted into sugar. * * 1 said to him, ' * Good gracious^ that 
is something quite new, isn 't it t ^ ' That was Claude 
Bernard's discovery of glycogen. 

In words which it seems a pity to delete, Foster 
goes on to describe how with the aid of Shorpey there 
was installed for the first time at University College, 
London, a subordinate position, a lectureship on prac- 
tical physiology. Foster received the appointment 
about '64 or '65. But he says : 

What could bo done was very little. I had a small 
room. I had a few microscopes. But I began to carry 
out the instruction in a more systematic manner than had 
been done before. For instance, I made the men prepare 
the tissues for themselves. That was a new thing then 
in histology, and 1 also made them do for themselves 
simple experiments on muscle and nerve and other tissues 
and on live animals. That, I may say, was the beginning 
of teaching of practical physiology in England. . . . 
These lectures on physiology were absolutely voluntary, 
and only the better students wore willing to give up the 
time needed to get a more thorough grasp of physiology. 
Well, I appointed a time to see the few who wished to 
spend some time in this new study of luxury, and there 
came to me a boy, nothing more than a boy, at least he 
looked like a boy, who said; *'1 am very sorry, sir; I 
should like to take your course if I could, but you see 
my parents are not very well off, and I get my board and 
lodging by living with a doctor close by.'! Doctors in 
England then, os indeed they do very largely now, dis- 
pensed their own medicines. I mean when they saw a 
patient they sent in afterwards the medicines required, 
lu those days tnedicinos were not as compendious as tliey 
now are; the doctor could not take the whole pharmaco- 
paeia about in a little case. He either with his own hand 
or by the help of an assistant had to do a good deal in 
the way of preparation of medicines, making infusions, 
rolling pills and making up mixtures and draughts, doing 
all the things which went under the general name of 
dispensing. The lad I am speaking of said to me, 
have, in return for my board, to dispense all the doctor's 
medicines, and that dispensing takes from 2 to 5 o'clock; 
now your lectures begin at 4, I cau not come for the 
first hour. You go on to six. May I come in for the 
second hourf I will work hard and try to make up the 
lost time. ' ' I said, * * Certainly, certainly. " So he came 
in regularly late. The other boys rather laughed at his 
coming in late. He came in regularly at 5 o'clock and 
ho worked with such purpose that, in the examination 
which I had at the end of the course, I awarded him the 
prise. Weil, his name was Henry Newell Martin, and 
1 was so struck with him that I asked him to assist me 
in my course and ho became my demonstrator. 

After we had been at University College for either two 
or three years, Martin carrying on his studies and at the 
same time helping me, he came to me one day in great 
trouble because he could not make up his mind. He had 
obtained what they call a scholarship at Christ College 
at Cambridge and he could not make up hii mind to 


accept it and go there. He said be didn want to leave 
me. But I was able to tell him what nobody else knew 
at that time . . . that I was going to Cambridge, too, 
having been invited to be a lecturer on physiology there. 
So we both went to Cambridge at the same time, and he 
became at Cambridge at once my demonstrator, as he had 
been in London, and after a career of considerable bril- 
liancy of some years at Cambridge there came to him an 
invitation to Johns Hopkins University at Baltimore. So, 
if I have done nothing more, at all events 1 sent Henry 
Newell Martin to America. 

Martin was bom July 1, 184B, and be was there- 
fore but 28 years old, and looked still younger, when 
he took up tlie duties of the most responsible peda- 
gogic position in the United States. He was of Irish 
parentage and the eldest of twelve children. His 
father was a clergyman from the south of Ireland, 
at first a Congregational minister and later a school 
teacher. His mother, to whom he was manifestly 
greatly devoted, was from the north of Ireland. A 
unique course of laboratory work, designed to give a 
broad view of living forms and functions, had been 
introduced by Professor Huxley in 1873. Martin 
helped to import the course at Cambridge and later 
assisted Huxley himself and under his directions pre- 
pared the famous text-book on ‘Tractical Biology.” 

Each epoch in the world's history is charecterixed 
by specific points of view and conflict of opinion on 
questions that seem for the moment all important. A 
perfect history would bring to us the environment in 
time, place, circumstance and feeling of any age. 

As said in a previous sketch of Martin; “No ade- 
quate estimate of the specific educational forces at 
work in the late seventies can fail to take into account 
the influence ou the youth of that period of the in- 
tellectual atmosphere emanating from the doctrine of 
evolution.” 

Darwin's “Descent of Man” appeared in 1871, and 
soon a strife was on between a protesting and en- 
raged orthodoxy ou the one hand and the often icono- 
clastic forces of thought-liberty on the other. 

Professor Huxley, known affectionately by those 
near him as the “General,” as the commander of a 
ship is known as “the old man,” was the splendid and 
aggressive leader of the Anglo-Saxon believers in 
evolution. It is not surprising that the internal tem- 
pest bred by thoughts of the supernatural in the mind 
of every thinking youth should have found its outlet 
along the channels of reason as suggested by evolu- 
tion when intolerant of traditions of mysticism. 

To be frank, the popular notion that the prevailing 
spirit of the Johns Hopkins staff in those days, at 
least as regards the biological department, was 
“agnostic” was suflaciently correct To-day the con- 
flict between the book of Genesis and science had long 
b^n as a tale that is told until a contemporaiy and a 
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Aeig'hbor of our own bethooght him that faded fame 
might be polished with the ashes of this dead issue. 

In those days the student was thrilled by the new 
demonstrations of the application of the law of the 
conservation of energy to the living body and a defi- 
nition of physiology as the ^^chemistry and physics 
of the living body” was made with arrogant good 
faith. 

The old doctrine of “vitalism,” by which the mas- 
ters for centuries had explained tlie phenomena of 
life, was thought to have been buried forever. It 
seemed as if at last the phenomena of life itself were 
soon to surrender themselves to the art of mathe- 
matical treatment. But since those days a panoruTna 
of discoveries has again well-nigh reduced us to chaos 
in belief. Then wo know nothing of hormones, of 
internal secretions, of vitamines, of the ubiquity of 
enzyme action in vital phenomena. Colloidal chemis- 
try was a nursling. There was no worthy conception 
of specific surface energies, of adsorption or of ions. 
The atom was still the ultimate indivisible unit of 
matter. But, withal, to-day doubt still witliliolds a 
verdict os between the mechanistic and vital istic con- 
ceptions of life. 

It was one of the chances which determine the 
course of human life by which it happened that your 
speaker, a native of Baltimore, graduated at the age 
of 21 from a New England college some three montlis 
before the inauguration of tlie Johns Hopkins Uni- 
versity. His design of studying medicine, which had 
been constantly in view from the earliest days of voli- 
tion, found a peremptory obstruction in the lack of 
funds necessary to such a course. 

But thrilled with the divine curiosity concerning 
the nature and operation of the forces of life, the 
main thing was to get a chance to study under a com- 
petent teacher. A member of the board of trustees 
of the university secured for me an appointment to 
visit Professor Martin, whose sufficient distinction it 
was to have been an associate of Huxley, that grand 
Napoleon of biological science, who bad already en- 
thralled the youth of two continents. 

I called on Professor Martin at his rooms and my 
spirits were lightened when I saw a very young man — 
he was then 28 and looked younger — who treated me 
at once something like a eompanion. He was scarcely 
of medium height, of alight but well-developed frame. 
His head was rather small, the ^es blue and wide- 
open, nose tiiin and fine, oomplmdon fidr and mus- 
tache blond. His dress was always strikingly neat, 
without being foppish. I can not but fancy that 
Martin then was homesick and keen to relish the devo- 
tion of one not far from his own age. Martin ac- 
eepted me as his assistant in the biological laboratory 
at a stipend of $250.00 for the first six months. . . . 


Martin’s ability as a teacher is attested by the emi- 
nence of many pupils; his talent as an investigator 
is recorded in the literature of physiology; but the 
personality of the tnan, his kindly Uct, the sincerity, 
the unassuming modesty, devoid of self-consciousness, 
the loyalty to truth and the indefinable emanation that 
reaches from man to man, the memory of these is apt 
to fall with the heartbeats of his companions. I well 
remember the first week of preparation for class work. 
There was as yet no laboratory “Diener,” and a hun- 
dred tasks of household preparation were to be com- 
plcrted in advance. Martin was kinder than he could 
have known when he stood beside his assistant wash- 
ing bottles for reagents; and in this, as in every other 
field, what would have sorely hurt as a menial service 
he turned into the routine of technical manipulation. 
While he never gave way to sentimentality, his invari- 
able kindness where he bestowed confidence witlistood 
every strain of daily intercourse. On one occasion be 
loaned me overniglit the manuscript of an important 
public address which was to be published. Next 
morning the roll was missing and apparently lost 
beyond repair, but the delinquent was the only one 
ruffled by the accident. To his great joy the papers 
were found to have been left on the counter of a 
friendly shopkeeper. 

For one of his public lectures before a fashionable, 
and chiefly feminine, audience plans had been devised 
for the demonstration on a projection screen of 
familiar physiological activities, such as muscular con- 
traction, reflex action and the heart beat in the frog. 
Unfortunately the apparatus was not available for 
proper rehearsal and when the fateful hour came, the 
nerves and muscles rebelled at tiie “lime light.” Mar- 
tin would graphically describe a function and then 
call for demonstration. Again and again I failed him 
and things looked desperate when he asked in the 
gloom of turned down lights, “Sewall, is your heart 
going?” 

Humiliation was relieved by the titter that restored 
the humor of the fair audience. A lecturer might 
well feel murderous towards an assistant who so failed 
him, but if Martin felt tliat way he gave no sign. . . , 

Looking back over the history of those days one 
must marvel at the felicity with which Martin made 
and then developed opportunities in the unbroken field 
before him. 

Courses in practical biology and practical physiol- 
ogy formed the routine of laboratory work. Butgeon 
there were established accessory classes in demonstra- 
tion and practice. 

A sele(^ number of teachers of Baltimore iNi|» 
offered a course of study on Saturday mornings. Uih 
tmdng first to a brief descriptive lecture by the 
feasor, they then adjourned to the laboratory and laMl^ 



194 


8CIE^iB 


[Vox. KO. IMI 


their ovn hands and eyes carried on for two or three 
hours such a nature study as had not been conceived 
in those days. 

It was a duty of your speaker to prepare material 
for that Saturday's class and the obligation fully 
occupied the spare time of the preceding week. The 
physicians of the community were invited to a course 
of physiological demonstrations and many eagerly 
availed themselves of the opportunity. Martin’s un- 
selfish and impelling nature sought the utmost devel- 
opment of all about him. 

Martin soon came to be looked upon as the scientific 
exponent of the medical profession, and through lec- 
tures arid practical demonstrations he illuminated the 
minds and raised the ideals of the more ambitious 
members of the cult. With infinite tact he made 
abstruse subjects so plain and practical that his hear- 
ers often volunteered as real students and helpers. 
. . . To my mind the most useful teaching of Martin’s 
career is found in an armlysis of the elements of his 
success. It was clear in his case, as has often been 
established in others, that his success depended on 
careful preparation for every effort made. I was 
very much impressed when, after I had spent two 
years in special study of gastric digestion and he had 
appointed me to make ray maiden lecture on the sub- 
ject, he naked me a full month before the time whether 
I had prepared my lecture yet. The thought sprang 
to my mind, may be that this ultra-preparedness 
has something to do with Martin’s success.” 

Again, once when we were giving parallel courses 
to the same class, he in the morning and I in tJie 
afternoon, he one day apparently ran out of prepared 
material and to my horror, being one of the audience, 
he deliberately appropriated the most harmonious 
thunder I had laboriously stored for the afternoon. 
I Jjastened to privately reproach him on the subject, 
but he only replied, '‘It doesn’t matter, it will do them 
more good to hear it a second time.” This reminds 
one of the summing up which a great teacher, Michael 
Foster, I think, made of his pedagogic expenence: 
“Every year 1 put less into my lectures and say it 
over ofterier.” I can recall bat two personal criti- 
cisms Martin ever made to me; one was because of 
a tendency to neglect to expound familiar and obvious 
details in making a physiological demonstration and 
the other was for a proneness to procrastinate the 
preparation for a remote exposition. 

Martin found time in 1880 to write an excellent 
text-book of physiology, “The Human Body,” which 
has become very popular in colleges and in a short 
time a separate, condensed edition, “The Briefer 
Course,” was prepared for use in secondary schools. 
Nothing that I have said predicates for Johns Hop- 
kins University or its biological department a position 
of peculiar preeminence among American institutions 


of learning. Yet it is now a matter of history that 
to the university was conceded a unique position os 
an educational leader almost from the opening of its 
doors. 

With phenomenal wisdom the administrators of the 
university chose for the beads of its departments men 
who were not merely good lecturers but were investi- 
gators and sources of inspiration in their respective 
fields. The three departments of natural science 
established, physics, chemistry and biology, were all 
under the direction of men still far short of middle 
age. 

In those days the young men gathered there were 
all votaries of what Huxley called “the divine dipso- 
mania of original research.” 

Of inexpressible value to us, often ill-formed but 
devoted students, were the precepts and examples of 
leaders trained in the way of making knowledge. 
Martin’s achievements inculcated the encouraging les- 
son that the prime requisite of a successful investi- 
gator is not “genius” or even great talent, but above 
all, a faithful, unerring, insatiable desire for truth 
as a point of view to which must be added a working 
energy of indomitable persistence and guided by a 
faith that nothing happens without a reason. 

Martin was not a voluminous writer. In his seven- 
teen years of service in Baltimore there were produced 
by him but fifteen papers covering the results of orig- 
inal researches. ... 1 very well remember one morn- 
ing, I think it was in the fail of 1880, Martin said to 
me, in effect, “I could not sleep last night and the 
thought came to me that the problem of isolating the 
mammalian heart might be solved by getting a return 
circulation through the coronary vessels.” The idea 
seemed reasonable, and at the close of the day’s work 
we anesthetized a dog, prepared him for artificial 
respiration and then Professor Martin opened the 
chest and ligatured one by one the venae cavae and 
aorta in such a way as to leave sufficient amount of 
blood in the heart itself. The heart continued to beat 
in a normal manner, the circuit made by the blood 
being from the right side, through the lungs to the 
left side and back again through the coronary vessels 
in the heart wall to the right ventricle. Thus heart 
and lungs were completely isolated from the rest of 
the body and could be studied unaffected by the inter- 
ference of factors foreign to itself. . . , Isolation of 
the mammalian heart by the “method of Langendorff” 
is now a common procedure. Probably few are aware 
of the real discoverer of the idea. It is interesting 
to note the character of the problems with which 
Martin busied himself, and his persistent search for 
an experimentum crucis. 

Assisted by Sedgwick he apparently settled experi- 
mentally the disputed function of the internal inter- 
costal muscles. They also succeeded in putting a 
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oim&tila in a eorcmary taUay of tbe living dog’s 
heart and directly tneaBuring the blood pressure and 
pulse wave in the ooronazy system, though the great 
Cobnheim had laid down the dictum that occlusion of 
a main coronary artery was immediately fatal to the 
physiological action of the heart. 

In Martin’s time the leaders of thought in physiol- 
ogy felt themselves confronted with a calamity which 
endangered the autonomy of their science. Physiol- 
ogy in this country did not exist as a profession. Its 
reason for existence in the mind of even the educated 
public rested on its relation to medical instruction 
and it held somewhat the same position in the tech- 
nical curriculum as grammar does in the academic 
course. Martin, following the lead of his scientific 
forebears, insisted that physiology should be regarded 
as the benefactor not the handmaid of medicine and 
that it should be cultivated as a pure science abso- 
lutely independent of any so-called practical affilia- 
tion. 

Martin glimpsed the future as by inspiration. 

The vast development of our conceptions of vital 
reactions os manifested in the doctrines of immunity, 
has occurred wholly since his day. As he foresaw, 
the temptation to achieve discovery directly appli- 
cable to the cure of disease has attracted an over- 
whelming majority of those whose tastes and talents 
might have been devoted to a sounder development of 
the principles of science. The student and the pros- 
pector for precious metals both tend to rush to the 
new field of rumored richness, 

The history of science is thickly studded with ex- 
amples of facts and laws unearthed in the pursuit of 
pure knowledge which have turned out to be indis- 
pensable foundations of daily thought and action. 
Never could they have been discovered by one bent 
upon so-called “practical” or patentable information. 
Both theory and experience combine to uphold the 
doctrine that knowledge, irrespective of human uses, 
must ever be the foundation of both intellectual and 
material development. 

To come, now, down to a focal conclusion and to 
try and distil in a sentence what would need a volume 
to elaborate, what should be our attitude towards of- 
fering facilities for research and for training in clin- 
ical practice, respectively, in medical education? 

It has been postulated here that the original investi- 
gator is characterized by a specific trend of mind 
which makes him ever an amateur insatiate for new 
things, a type on which the advance of knowledge 
is almost wholly dependent But such a type is no 
more fitted, per $e, to carry on the details of medical 
practice or apply the fruits of discovery in the infinite 
vicissitudes of clinical experience than would the ex- 
plorer or the pioneer settler of a new country be qual- 
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ified by nature or training to conduct the civic af- 
fairs of a highly organized community. 

To help humanity is the goal of mass education. 

Science is worthless for the people until in applied 
art it is coordinated to approximate mechanical exact- 
ness. 

The clinician must hope to acquire through long 
years of extramural education a method of thought 
and action not taught in the medical curriculum, A 
method to which, indeed, the requirements and at- 
tributes of experimental science are largely antago- 
nistic; a peculiar point of view and a communistic 
method of dealing with human minds and conditions. 
It would be an egregious tactical blander to attempt 
to train all students as investigators; but without in- 
jury to any, all may be given the opportunity of an 
environment to which may react a small percentage of 
minds attuned by nature to respond to the call of 
truth Promethean. 

Hjenet Sxwall 

Denver, Coixjrado 

RESEARCH COMMITTEES' 

The Growing CoMPnzxiTr of Organtzation for 
Research 

Research enjoys a vogue at present, fortunately 
and rightly. It is believed in almost as a religion, 
with much lip service. Lips are likely to bo tightly 
closed when the collection plate is passed. 

The organization of research and research commit- 
tees proceeds apace, to the extent that the unit of 
ultimate value in fundamental research, that is, the 
individual research worker is encompassed about with 
so great a cloud of witnesses. 

The American Society of Civil Engineers, the 
American Concrete Institute, the Western Society of 
Engineers have research committees and also certain 
governmental departments. There is the National 
Research Council, the Engineering Foundation, the 
research organization of the Association of Land 
Grant Colleges, which is one of the most powerful of 
the agencies. 

Now, one aspect of science is the simplification and 
economy of thought, and one aspect of engineering is 
economy of action. It would be profitable to inquire 
into the function of any proposed committee before 
adding to the structure of such committees, in which 
duplication of effort is less defensible than in the ac- 
tivities of researcli workers themselves. 

For indeed parallel attacks on any research prob- 
lems are desirable. It is only necessary that research- 
ers should have a knowledge of mutual progress, and 

I Discussion read before American Society for Testing 
Materials, June, 1923. 
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a dearly defined objective placed in its setting in the 
particular field* It is well, for instance, that the high- 
way department of Illinois, the University of Mary- 
land and Purdue University should have attacked the 
problem of fatigue of concrete independently. 

On Rkseabch in General 

In academic circles special attainments in two dif- 
ferent fields are signalized by two honors — the Phi 
Beta Kappa and the Sigma Xi, the former in the field 
of humanities and the latter in scientific research 
wherein the truth is sought through the study of 
nature. I do not know how to draw a line between 
the fields of so-called academic research and so-called 
industrial or engineering research. Each must ad- 
vance, if at all, by scientific methods. Considered as 
a class set apart by their tastes and their aptitudes 
from tlvB class of producers and constructors, research 
workers are of a family. 

In a recent conversation with a friend whose mental 
acumen I admire greatly, but whose narrow definition 
of research I deplore, it seemed to me that there might 
be a need to attempt to describe some of the character- 
istics of research. I would suppose that the quality 
of a research worker is a spiritual quality and is not 
to be measured by specific actions. Therefore, there 
is a danger in attempting to formulate a measure. 
Certainly, there is a clear distinction between the 
research type of man and the other who has an in- 
stinct for controlling others or for production. 

My lot has been cast in with those who experiment 
or perform research in groups j with a program fixed 
in advance, and an organization to carry it out. Some 
of the individuals of the group are only required to 
be painstaking and faithful observers, to be devoted 
to their task of measurement with precise instru- 
ments, whether in the heat of summer's sun or the 
freezing weather of winter, in confined situations and 
fatiguing postures. Others have envisaged the prob- 
lem, organized and secured support for its solution; 
they may have prepared a working plan, or left that 
to others. 

Some time ago I gathered together from various 
sources, chiefly from a report of committee of Sigma 
Xi, a list of the features of research, as follows : 

(1) Research work may bo in Mustrial fields with a 

definite aim or in abstract science without 
thought of particular use. 

(2) The research may lie in the field of any branch of 

knowledge that is treated in a scientific spirit, 
including, of course, the natural sciences, but 
not excluding mathematics, history, economics 
and medicine. 

(h) The method may be by deduction, based upon 
natural phenomena, and always referenced 
thereto, or by indttoUon, using the methods of 


modem experimental both to disoo?>9r 

new facts or uncover underlying Jaws, or t|^ 
determination of the mechanism by which one 
event follows another, resulting in a substantial 
addition to the existing body of knowledge. 

(4) The qualities by which true research are known 

are: earnestness, devotion, diligence and system, 
and in highest form, original and creative work. 

(6) Recognition should be given to skill and initiative 
in devising suitable methods and apparatus for 
use in observations, and oare and devotion shown 
in difficult observations, skill in arranging and 
interpreting data, or forming generalizations 
upon them. 

(6) The result should be the discovery of something 
hitherto unknown. 

The following are activities and workers not 
considered : 

(1) The work of the mere routine worker without in- 

itiative or responsibility. 

(2) The manual operations of the mechanic. 

(3) The work of the merely critical and negative mind. 

(5) Purely regulatory functions. 

(6) Those with only the acquisitions of the learned 

scholar who may have absorbed the results of 
research. 

(7) Inventors, unless they are scientists. 

Anatole France has well expressed one fundamental 
quality of the research worker, namely “curiosity,” in 
the following quotation : 

Et jo songeai que la grande vertu de 
l^omme ost peut-fitro la curiosity. Nous 
voulons savoir; il est vral que nous ne 
saurons jamais rien, mais nous aurons du 
molns oppose au myst^re universel qui nous 
enveloppe une peus4e obstin4e et dos re- 
gards audacieux; toutes lee raisons dee 
raisonneurs ne nous queriront point, par 
bonhour, de cette grande inquietude qui 
nous agite devant I’inconnu. 

Function ot Research Committees 

In the first place such a committee most deal gently 
with the individual researcher. He is often tempera- 
mental; he instinctively resents a control which will 
limit his freedom to follow new paths that open up 
in the progress of his work; be is apprehensive that 
he will be betrayed into premature publication by 
those who are charged with the duty of securing funds 
to keep the research alive ; he guards the product of 
bis research against appropriation by others for un- 
fair credit. Initiative, originality and play of the 
imagination of the individual investigator must be 
given free rein. 

The personality of the individual researcher should 
also be guarded in respect to his individual style and 
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«3tpt6ttdon in reptfilay and ahoiild not be destyled by 
editors who reduee everything to dull monotony of 
official forma. The concluaions of a man who has 
lived through an investigation should not be whittled 
down by timorous officials. 

And yet here arises a practical difficulty, viz., the 
proper balance between necessary control by an 
organisation and the individual initiative of the re- 
search worker, in the case of large projects such as 
those underlying the art of highway construction 
where are involved large expenditures; an organiza- 
tion of researchers comprising various degrees of 
experience, from routine observers and recorders up 
to those who conceive and plan the researches and who 
ore responsible for the scientific conclusions and the 
success attending the expenditures of such large funds. 
There are also individuals whose services are neces- 
sary for the orderly progress of the work, considered 
as a production job. 

Projects are begun only after a statement of defi- 
nite purpose, a working plan and an appropriation 
of funds, followed up by an accounting 83^tem, not 
only for expenditures, but from the standpoint of 
production. The problem here is to provide an 
effective organization without dampening the initia- 
tive of the individual, killing his imagination and 
destroying that sense of criticism and responsibility 
which are necessary if large projects in an unknown 
field are to arrive At useful and significant conclusions. 

Where, then, does a research committee find its field 
of usefulness when not supplied with funds for oper- 
ating a specific projeetT It seems to me that such 
a research committee functions as a staff organiza- 
tion. I have endeavored to define these functions for 
the research committees of the advisory board on 
highway research as follows : 

(1) The entire purpose of a research committee is to 
render service to investigators, and to accelerate progress 
in the attack upon important problems. It avoids any 
attitude of proprietorship in the researches which form 
the subject matter of its deliberations, or of any control 
or direction of the individual researcher, whose initiative 
and freedom are necessary conditions of his work. Co- 
ordination of research is attempted, inspiration given to 
those who are at work, and the broad Interests of research 
advanced by reasonable publicity concerning activities. 
Information of work under way is spread abroad so that 
seekers after knowledge may know where to find it ; com- 
munications established between fields of research. 

(2) Besearoh committees do not formulate standards 
of methods of test, or approved practices in construction. 

(3) Reports of these research committees are not 
channels for publioation of investigations, although a 
summary of established conclusions from published in- 
vestigations should appear in the reports to show the 
fltatus of research. 
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^4) The unique work of the research committees is: 

(a) To bring together researchers who are working 

in the same field in order to reach a defini- 
tion of objectives, and to bring to each re- 
searcher a knowledge of the technique and 
progress of his fellow workers. 

(b) To assemble, analyze and review the published 

data of investigations, or the data placed 
at the disposal of the committees for the 
purpose of judging the extent and stability 
of the research bads for standards, or for 
the principles and laws underlying tiie field 
of the work of these committees. 

(o) To study needed and profitable research 
activities. 

(d) To stimulate competent agencies to perform 

research in such fields. 

(e) To prepare working plans for specific re- 

searches in cooperation with investigators 
or for submission to roscarch agencies. 

(f) To call attention to researches which need 

financial support, and to recommend a 
means for securing such support. 

(g) To publish information of researches under 

way, and of the tools of research, as in- 
stanced in Bulletin No. 21, entitled ‘*A 
CensuB of Highway Research Projects in 
the United States^* published by the Na- 
tional Research Council, and Bulletin No. 
36, describing apparatus used in high- 
way research. 

Of these services tlie three outstanding are: 

(1) The coordination of the researchers in connecting 
fields. For instance, the objective of certain researches 
by highway engineers must be established only in con- 
sideration of the traffic on the road. The automotive 
engineer and the highway engineer should be brought 
into conference for a definition of their appropriate fields 
of work and lay out programs of research, 

(2) A committee may render valuable service in sur- 
veying the data of research to appraise progress and 
recommend further work; and also evaluate the applica- 
tion of research work in the industry. 

(3) A particular field of usefulness is to bring into 
close relation the laboratory and the field, because very 
often laboratory men have very meager knowledge of the 
service of the material, and the requirements fixed by 
the laboratory may be quite unreal and not appear in the 
service value of the construction. 

The Research Committee for the A. S. T. M. 

If only for internal service in the A. S. T. M,, a 
reeearch committee of this society would seem to be 
necessary to perform these duties in tlie field of mate- 
rials of construction where areas overlap, and there 
is so much of technique in common. Furthermore, the 
oritieal scrutiny by competent persona, of the funda- 
laental data of research underlying the work of any 
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eommittee would serve to postpone prematnre stand- 
ardisation and would indicate necessary additional 
experimentation. I venture also to sng^gest that the 
work of such a research committee would prevent, or 
at least diminish, the tendency observed on the part 
of officials of the State Highway Commissions to go 
their own way in the establishment of specifications 
for materials that must meet the local needs and con- 
ditions of the widely varying regions of the United 
States. 

Practical Considerations 

It is not sufficient for such committees to set them- 
selves at a table at scattered intervals without a large 
amount of preparatory work. A research committee 
needs analysts to prepare the data of research for 
scrutiny, not only published researches, but those 
which are complete or nearly so and have not reached 
channels of publication. The committee is not aver- 
aging opinions but rendering judgment upon complete 
evidence. It is only an illusion to suppose that a 
research committee can be useful without adequate 
financial support. Its value is expressed in terms of 
activity and not in an imposing roster of distinguished 
names. 

Research and Standardization 

The necessity of research before standardization 
lias been well expressed by Mr. A. A. Stevenson, chair- 
man of the American Engineering Standards Com- 
mittee. To take an example : The standardization of 
colors for signals for highway traffic demands agree- 
ments as to conventions by a standardization com- 
mittee. But underlying this agreement must be re- 
search upon the optical and psychological elements 
of the situation, to be cared for by a research com- 
mittee. Otherwise the agreements may violate funda- 
mental human reactions. 

W. K. Hatt 

Advisory Board on Highway Research, 

Washington, D. C. 


SCIENTIFIC EVENTS 

GEORGE LEFEVRE AND THE MARINE 
BIOLOGICAL LABORATORY! 

George Lepkvre first came to Woods Hole as a 
Johns Hopkins University student in 1892, having a 
table in the Fish Comraission laboratory, and he was 
there four summons. In 1897 he became directly con- 
nected with the Marine Biological Laboratory as an 
instructor in the zoology course. He served in this 

iProm the Minutes of the mooting of the Board of 
Trustees and of the Corporation of the Marine Biological 
Laboratory hold at Woods Hole, Mass., on August 14, 
1923. 


poai^n for two yeara. Since IIKMS be was eentinit^ 
ously upon the stoR for diieotion of soologieal vo^ 
search; he was fourteen years a trustee and was see^ 
retary of the board for ten years. Few of the pres- 
ent or former members of the Woods Hole group 
have served the laboratory for a longer period. Five 
of Dr. Lefevre’s publications are based wholly or in 
part upon investigations conducted here. Nearly 
every summer some of his pupils at the University of 
Missouri or some of the members of their zoological 
staff were at our laboratory, and six years the Uni- 
versity of Missouri contributed to the financial sup- 
port of the laboratory, all doubtless through Dr. Le- 
fevre's influence. 

But this bare statement of formal connections with 
the institution gives no adequate idea of the faithful- 
ness of the service rendered, or of the influence of his 
fine personality and of his accurate work as an inves- 
tigator. He was an outstanding figure in our Woods 
Hole group, his unfailing considerateness and cour- 
tesy, both as scientist and as friend, together with his 
genial sense of humor, contributing a large share to 
that wholesome atmosphere which has been one of the 
chief assets of this laboratory, so free from personal 
jealousies. George Lefevre was a sound zoologist who 
did much good technical scientific work ; he was a keen 
critic, discriminating in suggestion; he was an inspir- 
ing teacher; he was an administrator of rare tact, 
good judgment and efficiency and our Woods Hole 
Laboratory, as well as his own university, had the 
benefit of his wise counsel. But, while recognizing 
to the foil his strength a.s a scientist and as a leader 
and the thoroughness and devotion of his service to 
this institution, our chief romornbrance of him will 
be as a sensitive gentleman, a tactful counsellor and a 
warm-hearted friend. The keen sense of our own loss 
in his death prompts us to try to express to his col- 
leagues at the University of Missouri and especially to 
the members of his family our deep sympathy. 

WORLD BIRD PROTECTION 

Mr. T. Gilbert Pearson, president of the National 
Association of Audubon Societies, has demonstrated 
the possibility of creating a league for protecting the 
wild birds of the world. Leading scientific and con- 
servation societies in nine countries have now organ- 
ized and are pledged to active endeavors for the 
protection of the birds in their countries, and in aid- 
ing similar movements elsewhere. 

This movement was launched at a conference held 
in London in June of last year. On invitation of Mr, 
Pearson delegates from several countries met in the 
home of the Honorable Reginald McKenna and deter- 
mined that sueb action was necessary if much of the 
valiiable bird life is to be saved from despoliation. 
Among the very active members of this conference 
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wfiM I^ord Edward Qtey and Lord Buxton^ of Eng* 
land; P. G. Van Tieiihoveii, of Holland, and the emi- 
nent naturalist, M. Jean Dalaoour, of France. 

Mr. Pearson, who has just returned on the U. S. 
Steamship Leviathan from a lecturing and organizing 
tour through seven of the countries in Europe, writes ; 

Europe is looking to America for leadership in some 
of the lines of endeavor in which we as a nation have 
specialized. There is no country in the world that is so 
thoroughly organised and has such advanced laws for 
bird protection as the United States, and many of our 
methods can be and doubtless will be adapted to moot 
European conditions. 

Through southern Europe especially very little atten* 
tion is paid to bird protection. This may be illustrated 
by the fact that in all France in the year 1921 there 
were only sixty convictions for violation of the bird laws. 
During the same period in New York State alone there 
were more than one thousand. In Hungary I was told 
that during the past year with all of tlie thousands of 
bird killers in the country not one had l)eeii prosecuted. 
In Italy 1 saw nets, traps and various cages used to 
catch small song birds for food. There is a vast traffic 
in the bodies of those little songsters in that country. In 
Borne I saw in cages small birds whose eyes had been 
blinded by red hot irons on the theory that in their dark- 
ness they would sing better and thus prove more effective 
decoys in alluring other feathered friends to destruction. 

Our International organization is now in effective 
operation in the United States, Canada, Australia, Nor- 
way, England, Holland, Luxemburg, France aud Italy. 
Other countries have recently been invited to unite with 
the movement, and action by them may be expected soon. 
Members of the committee in the different countries are 
formed into national sections which deal especially with 
bird protective problems distinctly national in their 
scope. 

Everywhere I went in Europe our plan was received 
most cordially. 

INDUSTRIAL STANDARDIZATION 

Wk leam from The Electrical World that an un- 
official conference of the secretaries of various stand- 
ardizing organizations was held early in July at 
Zurich, Switzerland- This was the second conference 
of its kind held, the first conference having taken 
place in London in April, 1921. At that conference 
the secretaries of seven standardizing organizations 
were present, whereas at the Zurich conference secre- 
taries from thirteen different countries were present. 
These included representatives from Austria, Bel- 
gium, Canada, Czechoslovakia, France, Germany, 
Great Britain, Holland, Italy, Norway, Sweden, 
Switzerland and the United States. 

The conference, which lasted from July 3 to July 
6, was given over to a disousaion of the practical 
applieation of standards in the various countries and 
of the extent to which international collaboration is 
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possible. There is a marked difference in industrial 
standardization and in the method of its application 
in the various countries involved. In Great Britain 
and in the United States the standardizing body is 
an industrial organization seeking government sup- 
port, while in France, for example, the standardizing 
body is a government institution. 

Reports were made by the various secretaries on 
progress in the different countries, and the American 
representative, Dr. Paul G. Agnew, was supported in 
his resolution that in order to help the cause of stand- 
ardization ideas can not be exchanged too soon. Pos- 
sessing no executive authority, the recommendations 
made by the secretaries as a whole will have to be 
placed before the executives of the respective national 
organizations. Progress has been made, however, 
toward closer international collaboration between 
secretaries and toward international amity on ques- 
tions of standards. Mr. Zollinger, secretary of the 
Swiss committee, acted as chairman of the conference, 
aud C. le Maistre of Great Britain acted as vice- 
chairman. 

THE AMERICAN PUBLIC HEALTH 
ASSOCIATION 

Thb American Public Health Association extends 
to the public health profession and others interested 
a cordial invitation to attend its fifty-second annual 
meeting, in Boston, from October 8 to 11. Head- 
quarters will be at the Copley-Plaza Hotel. 

The annual meetings are always imiK)rtant events 
and the meeting this year is of more than usual in- 
terest since it ends the first twelve months of the new 
program adopted as a result of the association's re- 
organization in 1922. Two general sessions and 
twenty-six meetings of the scientific sessions will be 
held this year. In addition, many trips of technical 
and general interest have been planned in historic 
Boston as part of the entertainment and educational 
program. On Monday evening, October 8, the formal 
opening session will be followed by a reception. On 
Wednesday evening, October 10, Sir Thomas Oliver, 
the distinguished English industrial hygienist, and Dr. 
George E. Vincent, president of the Rockefeller Foun- 
dation, will address the second general session. The 
scientific progpram, embracing all branches of public 
health, will be held according to sections as follows: 
Public Health Administration, Laboratory, Sanitary 
Engineering, Vital Statistics, Child Hygiene, Food 
and Drugs, Industrial Hygiene, Public Health Nurs- 
ing, Health Education and Publicity. 

Among the subjects scheduled for discussion are 
papers on food inspection, growth of children, full- 
time health officers, mental hygiene in the school pro- 
gram, nutrition work, the effect of so-called moonshine 
liquors, standards for school house construction and 
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iaoitation, epidemiology, better birth registration, or- 
ganic heart disease, studies on the etiology of com- 
mon colds, water supply and purification, mosquito 
control, etc. 

A report of the committee on municipal health de- 
partment practice will be presented before the sec- 
tion for Public Health Administration. At this time 
the announced plan for the awards to cities for dis- 
tinctive community service will be discussed. The 
problems of health ofiicers in small communities will 
be specially considered at a round-table discussion 
scheduled for Wednesday morning. The clinic on 
printed matter, which has proved valuable in past 
years, will be held again this year by the Section on 
Health Education and Publicity. At this clinic, sam- 
ples of public health publicity will be examined and 
criticized by experts. Of special interest also is the 
report of the committee on health problems in edu- 
cation of the Section of Child Hygiene. 

The September issue of The American Journal of 
Public Health carries the preliminary annual meeting 
program arranged by sections, and the October jour- 
nal will contain additional information. Members of 
the association, traveling by rail to Boston, may se- 
cure a reduction of one fourth the regular round-trip 
rate. 

THE LAKE STATES FOREST EXPERIMENT 
STATION 

Thr now Lake States Forest Experiment Station, 
as was reported here last week, is to bo established at 
St. Paul, Minnesota, in cooperation with the Minne- 
sota Agricultural College. The selection of a site for 
the new project in forestry research recently author- 
ized by the Congress has been under consideration for 
some time. Owing to the presence of the Forest 
Products Laboratory and the ease with which coopera- 
tion might be effected between the new station and 
the older branch of the Forest Service, Madison, Wis- 
consin, was given serious thought as a site. It was 
decided, however, that the greatest good would result 
from the St. Paul location. The first problem to be 
undertaken by the experiment station will be the re- 
forestation of the Upper Peninsula and the northern 
part of the Lower Peninsula of Michigan. 

Although the experiment station is not to be located 
in Madison, its staff plans to cooperate fully with the 
authorities of the University of Wisconsin, the Con- 
servation Commission of Wisconsin and with the For- 
est Products Laboratory. 

It is the plan of the department of agriculture to 
have the Forest Experiment station do for forestry 
what agricultural experiment stations do for farming. 
To grow timber crops on idle lands unfit for agricul- 
ture and to perpetuate the hardwood lumber supply 
upon which the great furniture and woodworking in- 
dustries' of Michigan, Minnesota and Wisconsin de- 
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pend, are the primary objects of tiie Lake States Sta- 
tion. 

Dr. Raphael Zon, of the Forest Service, is to be the 
director of the new station. Dr. Zon, who enjoys an 
international reputation as a forester, has been iden- 
tified with experiment stations for the past twenty- 
two years. He happens, moreover, to have a particu- 
larly wide knowledge of forestry in the Great Lake 
states. 

Other members of the headquarters staff of the new 
station include Joseph Kittredge, Jr., who is now the 
chief of the office of forest investigations in the For- 
est Service, and A. J. Mitchell, e graduate of the 
Michigan Agricultural College, who has worked for 
many years in the Lake States in connection with 
fire protection organization. H. Grossman, a gradu- 
ate of the University of Michigan, who has had con- 
siderable experience on the National Forests in the 
Northwest, and A. F. Wackerman, a graduate of the 
University of Minnesota, complete the staff as at pres- 
ent formed, thus giving the new station the services 
of men who are well acquainted with forest condi- 
tions in the Lake States. 

One of the main purposes of the new Forest Ex- 
periment Station, which will be regional in character 
and which will devote its efforts to the problems of 
the Lake States as a whole, will be the correlation of 
the forest research and related interests and activities 
so that the maximum results may be accomplished 
without wasteful duplication. 

As one of the means to bring about such a correla- 
tion, the Forest Service plans to organize a research 
csouncil in the Lake States. This council will wm- 
sist of representatives of the state department of for- 
estry, forest schools, agricultural colleges, as well as 
representatives of the lumber, pulp and paper, furni- 
ture and wood-using industries in the Lake States 
region. 

It is planned to have the council act in an advisory 
capacity for the Lake States Experiment station in 
suggesting problems that stand in need of solution, 
and in suggesting localities where studies should be 
made. It will also act as a clearing house for all for- 
est investigations that may be conducted in the re- 
gion, so that if a particular problem is already being 
studied at a forest school or by some state forest de- 
partment, no attempt will be made to duplicate that 
study. On the contrary, such studies by the existing 
agencies will be encouraged, and the time and re- 
sources of the Federal experiment station devoted to 
otiier problems. 

FELLOWSHIPS IN MEDICINE OF THE 
NATIONAL RESEARCH COUNCIL 

DujftiNG the first year of the operation of these fel'* 
lowships thirty-one ( 31 ) individuals were appointed 
for work in the various fields of medicine and in dif- 
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fcreitt universities and institutions. A considerable where and of these fourteen were reappointed, as 
number of these fellows requested reappointment for listed herewith : 
continuation of their work at the same place or else- 


Name 

Albritton, Erritt C. 
Andrus, William B. 
Anson, Barry J. 

Bent, Michael J. 

Cone, William V. 
Curtis, OeOTg^e M. 
Baris, Iioyal K. 

Ferry, Ronald M, 
Lennox, William G. 
MacCready, Paul B, 
McLean, Jay 
ReznikoJf, Paul 
Rosenthal, Sanford M. 
Shibley, Gerald S. 


Place of Work 
Ohio State TJnivorsity 
University of Cincinnati 
Harvard Medical School 

Colleao of physicians and Surgeons, New York City 

Iowa State University 

Rush Medical School 

Northwestern University 

Harvard Medical School 

Harvard Medical School 

Johns Hopkins Medical School 

Leipzig 

Harvard Medical School 
Johns Hopkins University 
Columbia University 


Spedaliy 

Physiology 

Surgery 

Anatomy 

Bacteriology 

Neuropathology 

fiurgery<Medioine 

Neuro-surgery 

Biochomistiy 

Medicine 

Laryngology 

Surgery 

Physiology-Medicine 

Pharmacology 

Medicine 


Following a recent decision of the Medical Fellow- 
ship Board, for a time at least, no fellows will be ap- 
pointed directly for work in a clinical branch of medi- 
cine unless they have served or plan to serve an ap- 


prenticeship in one of the medical sciences. With 
this purpose in mind, a limited number of new fel- 
lows were appointed for the ensuing year, beginning 
July 1, 1923, or shortly thereafter, as follows: 


Name 

Andrufl, Edwin Cowles 
Barker, Howard B. 
Kleitman, Nathaniel 
Morgan, David P. 
Bohwartse, Erich W. 
Scott, Joseph M. 
Smith, Harry P. 


Place of Work Specialty 

University of London Physiology 

University of Michigan Anatomy 

Oxford University, England Physiology 

Harvard Medical School Biochemistry 

University of London Pharmacology 

Johns Hopkins School of Hygiene and Public Health Bacteriology and Parasitology 
Columbia University Chemistry and Pathology 


Other appointments may be made for the ensuing 
year at the meeting of the board to be held in Sep- 
tember from a considerable list of candidates that ap- 
plied on or before August 1, 

Frederick P. Gay 

Chairkak, Medical Pku^owship Board, 

National Research Council 

SCIENTIFIC NOTES AND NEWS 

The ninety-first annual meeting of the British As- 
sociation for the Advancement of Science opened at 
Liverpool on September 12 with the presidential ad- 
dress of Sir Ernest Rutherford. 

At the Edinburgh meeting of the International 
Physiological Congress an invitation to meet in Amer- 
ica was presented by Professor A. J. Carlson, presi- 
dent of the American Physiological Society, and an 
international committee was appointed to consider the 
possibility of accepting it for 1926. 

The International Congress of Psychology at Ox- 
ford also considered the question of meeting in the 
United States three years hence. 

Professor I. P. Pawlow, of Petrograd, was pres- 
ent at the International Physiological Congress, at 


which he made one of the three general addresses and 
was one of the members receiving honorary degrees 
from the University of Edinburgh. It will be remem- 
bered that he was refused a British visa on leaving 
Now York. We learn from Nature that permission to 
land at Southampton (instead of Cherbourg) was 
obtained by wireless telegraphy during the voyage, 
through the enterprise of an American colleague and 
fellow-passenger, who communicated with an English 
physiologist. 

The nineteenth South African Medical Congress 
‘#ill be held next year in Grahamstown, Cape Prov- 
ince, under the presidency of Dr. E. G. Dru Drury, 
of Grahamstown. 

A German Society for Dental Anatomy and Pathol- 
ogy has recently been founded under the presidency 
of Professor Rbmer, director of the Leipzig Univer- 
sity Dental Institute. 

Leslie C. Beard, Jr., instructor in chemistry in 
Johns Hopkins University, has become a chemist for 
the Standard Oil Company of New York. Raphael 
Rosen, who received the doctor's degree from Clark 
University in February, had joined the research staff. 

E. B, Brown, who during the past two years has 
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Md the National Tuberoulosis Association Fellow- 
ship in organic chemistry and biochemistry at Yale 
University, has resigned to accept a position as re- 
search chemist in the Fleiscbmann Laboratories. 

E. J, Casselman, of the Westinghouse Electric 
and Manufacturing Company, has accepted a fellow- 
ship in ceramics at the Mellon Institute. 

Frank B. Gorin has been appointed chief of the 
heavy chemicals section of the Chemical Division, 
Bureau of Foreign and Domestic Commerce. 

Dr. Rhoda Erdmann, formerly connected with 
Yale University, ■ has been placed in charge of a 
special department of the Institute for Cancer Re- 
search at Berlin for cultivation of tissue cells outside 
the organism. 

The Journal of the American Medical Association 
reports that the Japanese government’s subsidy for 
the encouragement of medical research for the present 
year (amounting to about 53,000 yen) has been given 
to some fifty research workers in fifteen medical col- 
leges, eight special schools of medicine, pharmacology 
and dentistry, and two institutes. Some of the bene- 
ficiaries are: Professor T. Irisawa of the Tokyo Im- 
perial University Medical College for his work on 
“Influence of Rice-Bran Extract on Beriberi”; Pro- 
fessor J. Simazomo, Kyoto Imperial University Medi- 
cal College (“Nutritive Value of Japanese Food”), 
and Professor M. Yamado of the Nagasaki Medical 
College (“Therapy of Filaria Bancroft!”). 

A SENIOR Bert Memorial Fellowship of the value 
of £600 per annum has been awarded to Dr. David 
Keilin, a fourth year fellow working under Professor 
G. H, Nuttall, F.R.S., at the Molteno Institute for 
Research in Parasitology, University of Cambridge, 
on the life-history of parasitic protista and on the 
physiology of parasitic metazoa. A fourth year fel- 
lowship of the value of £400 per annum has been 
awarded to Miss Katherine Hope Coward, D.Sc., now 
working at the biochemical laboratory, Institute of 
Physiology, University College, University of London, 
on an investigation into the process of metabolism, 
nutrition and growth of young animals, particularly 
with reference to so-called deficiency diseases, such os 
rickets. 

Mr. D. C. Carroll, Trinity Hall, Cambridge, has 
been elected to the Michael Foster research .student- 
ship, and Dr. C. C. Worster-Drought, Downing Col- 
lege, ha.s been elected to the E. G. Feamsidos research 
scholarship. 

The two prizes offered by the Medical and Surgical 
Society of Guayaquil for the best reviews of the work 
of Pasteur were awarded to Dr. F. L6pez of Quito 


«nd Dr. Luis Espinosa Tamayo of Guayaquil. A 
silver tablet with inscription was the first prise, BoA 
articles are to be published in the Analet of tbs 
society. 

Da. Harold I. Gosline, clinical director and path- 
ologist at the State Hospital for Mental Diseases, 
Howard, Rhode Island, has been called to the posi- 
tion of chief psychiatrist and clinic director of the 
Dallas (Texas) Child Guidance Clinic. 

Dr. Henrt Fairfield Osborn has sailed for Mon- 
golia from Seattle to join the third Asiatic expedition 
of the American Museum of Natural History. 

It is reported that Professor W. T. Councilman, 
of the Harvard Medical School, and Mrs. Councilman, 
m route to Peking, left the Tokio region before the 
disaster in Japan and are safely on the way to China. 

Professor W. G. Cady, of Wesleyan University, 
has returned from a half year’s leave of absence 
abroad, in the course of which he made a series of 
comparisons of radio wave-length standards in Italy, 
Prance and England, A set of piezo-electric reso- 
nators, which had previously been calibrated at the 
Bureau of Standards, served as high-frequency wave- 
length standards, and were compared with wave- 
meters of other standards in Rome, Livorno, Paris, 
Teddington and Fnmborough. 

A STAFF of government experts will sail from 
Seattle on September II for the Philippines to study 
the possibilities of rubber production in the islands. 
The survey to be made is in connection with the in- 
vestigations being conducted by the Depaitment of 
Commerce to locate areas for American controlled 
rubber production to combat foreign monopolies of 
the supply of the raw material. The party to make 
the investigation in the Philippine Islands consists of 
C. F. Vance, of Troy, Ohio, special agent of the de- 
partment, in charge; A, H. Muzzal, of Carpinteria, 
Calif.; John P. Bushnell, of Washington, D. C., and 
Marl Baldwin, of the Bureau of Soils of the Agricul- 
tural Department. 

A RADIO me8.sage has been received from Donald B. 
Macmillan stating that his Arctic Expedition has 
reached latitude 78* This indicates that The 

Bov^oin has reached Etah, on the northwest coast of 
Greenland, 2,360 air miles north of Boston. 

Norman Clyde, a teacher of Wcaverville, Calif., 
on August 24 completed for the first time the ascent of 
Mount Wilbur, 9,293 feet high, in Glacier National 
Park. 

Dr. C. U. Ariens ICappebs, director of The Neth- 
erlands Central Brain Institute, Amsterdam, has 
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ABedt en route to Peking, where he 

give lectures in the Union Medical School, during 
tlie ecHning session. In his absence Dr. C. J. van der 
Huvst, assistant director of the institute, will be in 
dharge. During the summer, American workers at 
the laboratory have been Dr. W. H. Addison, of the 
Uaiversity of Pennsylvania, and Dr. H. H. Charlton, 
e£ the University of Missouri. 

Sir Thomas Oliver, the British authority on oocu~ 
pational diseases, arrived in New York on September 
1. He will address the St, Louis Medical Society, the 
National Safety Congress and the American Public 
Health Association. 

Dr. F. L. Hoffman, chairman of the Committee 
on Statistics of the American Society for the Control 
of Cancer, will contribute an address to the forth- 
coming Belgian National Congress on cancer. 

The eighth summer meeting of the Mathematical 
Asspeiatiou of America was held at Vassar Col- 
lege, Poughkeepsie, New York, on Wednesday and 
Thursday, September 5-6, in conjunction with and 
immediately preceding the summer meeting of the 
American Mathematical Society which will continue 
on Friday and Saturday. A joint session of the two 
organisations was held on Thursday afternoon, and 
the joint dinner was held on Thursday evening. 

The next meeting of the American Electrochemical 
Society is to be held in Dayton, Ohio, on September 
27, 28 and 29, 1923. The meeting will include a sym- 
posium on electrochemistry of gaseous conduction, 
in charge of Duncan MacRae, Research Laboratory, 
Westinghouso Lamp Co., Bloomfield, N. J., and a 
symposium on recont progress in electrolytic refining, 
under the chairmanship of F. R. Pyne, U. S. Metals 
Refining Co., Carteret, N. J. An innovation at the 
meeting will consist of round-table discussions on 
electric-furnace brass-foundry practice, organic elec- 
trochemistry, chlorine and electroplating. There will 
also be excursions to local plants. 

The 1923 convention of the Hlurainating Engineer- 
ing Society is to be held September 24 to 28, inclusive, 
at Lake George, N. Y. A well-balanced program of 
commercial and technical papers is being prepared by 
the committee under the direction of Mr. J. L. Stair, 
of Chicago. The officers of the general convention 
committee are: W. D*A. Ryan, clniirman; H. W. 
Peck, vice-chairman, and H. E. Mahan, secretary. 

An International Congress for Cattle Breedirig 
was held at the Hague from August 29 to Septem- 
ber 4, The program included both beef and dairy 
cattle, with technical problems of heredity and nutri- 
tion, and with practical questions such aa registration, 
government assistance, etc. The secretary was H. G. 


A. Leignes Bakhoven, Leeuworden, The Neth^landS. 

An intemationaZ congress on dairying, known as 
the World^s Dairy Congress, will be held at Wash- 
ington, D. C., on October 2 and 3, at Philadelphia, 
Pa., on October 4 and at Syracuse, N. Y., in connec- 
tion with the National Dairy Exposition, from Octo- 
ber 5 to 10. Thirty-six countries have accepted Presi- 
dent Harding’s invitation to send delegates. The 
program, in addition to discussions of economic and 
business questions, will include some 200 papers on 
the breeding and nutrition of dairy animals, the chem- 
istry and bacteriology of milk and milk products and 
on the nutritional value of milk in the diet of children. 

At the sixth annual meeting of the Northwestern 
Association of Horticulturists, Entomologists and 
Plant Pathologists, held at Boise, Idaho, from July 
23 to 26, over sixty scientific men were present from 
Oregon, Washington, Idaho, Utah, Montana and Brit- 
ish Columbia. The officers elected for the coming 
year are os follows: President, C. W. Hungerford, 
plant pathologist, University of Idaho. Vice-Presi- 
dent, E. J. Newcomer, entomologist, U, S. D. A., Ya- 
kima, Washington. Secretary-Treasurer, W. T. 
Hunter, district horticulturist, Vernon, British Co- 
lumbia. The meeting next year will be held in Brit- 
ish Columbia. 

The seventeenth French Congress of Medicine was 
held at Bordeaux from September 27 to 29. The 
subjects for discussion include: (1) Remote sequelae 
of malaria, by Professor Le Dantcc, Dr. Ilesnard, Dr. 
Marcel L^ger and Dr. Broden, of Brussels; (2) rela- 
tionship of the sympathetic system and the endocrine 
glands in pathology, by Professor Pachon and Dr. 
Perrin; (3) treatment of meningococcal infections, by 
Professor Dopter and Dr. Boidin. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

A decrease of 644 in the number of students of 
electrical engineering enrolled in 129 technical schools 
of the United States for the year 1922-23 as com- 
pared with 1921-22 is shown by figures compiled by 
Walton St. John of the United States Bureau of Edu- 
cation, the respective totals being 13,276 and 13,919. 
Similar decreases are shown in the registration for 
other branches of engineering, civil engineering, with 
an enrolment of 12,802, showing a loss of 1,690; 
mechanical engineering, with an enrolment of 14,453, 
a loss of 1,561; chemical engineering, with an enrol- 
ment of 7,054, a loss of 1,668, and mining and metal- 
lurgical engineering, with an enrolment of 2,895, a 
loss of 234. 
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Dft. Townbb B. liKiQH has been appointed director 
of the new school of pharmacy, for which money waa 
pledged by the Florida State Pharmaceutical Asso- 
ciation. It was opened at the University of Florida 
on September 10 by the state board of control. 

Da, Clahenoe M. Hyland, recently connected with 
Creighton University College of Medicine, has been 
appointed professor of pathology in the Bellevue 
Hospital Medical College, New York. 

In the University of Texas Department of Medi- 
cine, Galveston, Dr. H. 0. Knight, formerly associate 
professor, has been promoted to full professor of 
anatomy; Dr. George E. Bethel, to be adjunct i)ro- 
fessor of anatomy, and Drs. Q. W. N. Eggers, C. R. 
Enloe and E. M. Jordan instructors in anatomy. 

John L, Ebaugh, Jr,, for the past two years in- 
structor in chemistry at Tulane University, New Or- 
leans, has been appointed instructor in chemistry at 
the Drexel Institute, Philadelphia. 

Db. Geohge Edwin Johnson, professor of biology 
in the University of Porto Rico from 1917 to 1921, 
has been called to the chair of biology in the Univer- 
sity of Mississix)i>i. 

Dk. J. F. Kessel, who has been during the past 
year university fellow in zoology at the University of 
California, sailed on August 21 for China, to take up 
his work as instructor in biology in the pre-medical 
school of Peking Union Medical College, 

DISCUSSION AND CORRESPONDENCE 

MEDICINE AND RELATED ARTS IN CHEM- 
ICAL LABORATORIES 

The attack on the medical profession in your issue 
of August 3, pages 79 and 80, based upon its sup- 
posed plan for insuring efficiency in clinical labora- 
tory service, is unwarranted and destined to do harm. 
No such plan as that outlined by your correspondent, 
nor any other plan, has been adopted by the American 
Medical Association or by any of its scientific sec- 
tions. Published records of the association (Journal 
A. M. A., July 7, 1923, page 35, and July 14, 1923, 
page 120), which were available to your correspon- 
dent, clearly show the extent to which the association 
has gone in this matter. Arrangements were author- 
ized by the House of Delegates in June, 1923, at the 
request of the American Chemical Society, under 
which the association will cooperate with the Ameri- 
can Chemical Society and other technical organiza- 
tions in mapping out jointly a policy with reference 
to the control of clinical laboratories.'^ The issue of 
a defiance and a threat by your correspondent, at 
this time and in such a way as to give them seemingly 


the support of the American Chetvtkal 
hardly likely to contribute toward that eooperatfM 
which the officers of the American Medical Aeeocia^ 
tion and of the American Chemical Society have beaft; 
at considerable pains to establish. r 

The Section on Pathology and Physiology of tha 
Scientific Assembly of the American Medical A«ia» 
ciation, at its St. Louis meeting, 1922, upon the prOfi 
ceedingB of which your correspondent seems largely 
to base his attack, did no more than create a com- 
inittoe to determine the practicability of standard** 
izing clinical laboratories (Journal A. M. A., June 
10, 1922, page 1810). The report of that committee, 
submitted at the San Francisco meeting in June, 1925, 
was unanimously adopted by the section and approved 
by the House of Delegates (Journal A. M. A., July 
14, 1923, page 121), and stands as the action of 
the association. It provides merely for an in vestigia 
tion of clinical laboratories with a view to having 
some adequate supervision over them establislied. The 
papers and the discussion at the St. Louis meeting 
(Journal A. M. A., September 9, 1922, pages 861- 
867), to which your correspondent refers in support 
of bis contentions and from which he quotes, represent 
in themselves merely the views of individual membera 
of the association, not the views of the association or 
of the section. Even so, however, your readers will 
find little in them to support your correspondonPs 
views concerning the attitude of the medical profes- 
sion toward the activities in clinical laboratories of 
scientific men trained in fields other than medicine, 
and much to indicate medical appreciation of the work 
of such men. It is hoped that your readers will ao-' 
cept the invitation of your correspondent to road the 
papers and discussion referred to. 

The medical profession has no need to be reminded 
of the extent to which the success of a physician and 
the safety of his patient depend on sciences and arts 
other than medicine. The American Medical Associa- 
tion itself long ago established its Council on Phar- 
macy and Chemistry and maintains at its headquar- 
ters a thoroughly equipped chemical laboratory under 
the direction of highly trained chemists. It is, in fact, 
the very dependence of medicine on certain related 
sciences and arts that renders it imperative that some- 
thing be done to make certain that chemists, physi- 
cists, bacteriologists and others undertaking medical 
and quasi-medical work are fully qualified. It would 
be unfortunate, indeed, if indiscreet utterances on the 
part of any one should hinder the movement to that 
end. 

Wm, C. Woodward, 
Executive Secretary 
BtTRBAn or Legal Medicine and 
Legislation, American Medi- 
cal Assocution 
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COPBPOD FROM THE 
-j^^ ^MaSR LAKES, NEW YORK 

atunineTfl of 1910 and 1018, limnologi- 
0mm weiire made on the Finger Lakes of New 
the United States Bureau of Fisheries. In 
Mih tjQTtttstigations a eonsiderable amount of plank* 
was collected from the lakes that were 
the various forms of crustaoea were not 
iitaiTO^^ identified at that time. A more thorough 
this material recently led to the discovery 
olf'^^’^uhtisually interesting copepod in the catches 
lower water of three of the lakes, namely, 
pa^uga and Owasco. This copepod belongs 
t6 group, but diifers so widely from the 

^nrabera that it represents a new genus and 
a now family. A full description and 
dlliiae the form are being published elsewhere 
name of Senecella calanoidea. 

TOi^ilSilbale possesses only four pairs of swimming 
Ti^e the fifth pair in the adult male is unusu* 
aiijr'1|t|ge, extending well beyond tlie furcal rami, 
ahd Ig^iwly modified. Each antenna of the first pair 
of twenty-five segments in both sexes ■, the 
one is exactly like the left one in the adult 
Ii3i3% there being no geniculating modification of the 
riji^ member. Each of these antennae boars fifteen 
appendages in the adult male, but only seven 
in iSIb female. In the adult male the oral appendages 
ara t^uced, the maxilla, mandible and first tnaxilli* 
|ii^ng much smaller and weaker than those of 
and the immature male. The reduction is 
so j^ced, in fact, that it is difficult to see how the 
unila can secure a sufficient quantity of food and mas- 
it with these reduced appendages. The signifi- 
es^ of this reduction, therefore, is a very puzzling 
qt^ion. The modification of these appendages 
ajg^NBors to take place during the last moult. Imma- 
tm males having a length of 2.35 millimeters have 
t|^ mouth parts as fully developed as the females, 
j^ature males, which have a length of 2.45 to 
millimeters, possess the reduced oral appendages, 
female is somewhat larger than the male, rang- 
i^ from 2.55 to 2.85 millimeters in length. 

On the basis of its structure Seneoella calanoides 
is more closely related to some of the marine cala- 
uoids than it is to any of the fresh-water members 
of this group. The closer relationship to marine 
forms suggests that this copepod may have reached 
the Finger Lakes during the marine invasion of the 
St. Lawrence valley following the last glacial period. 
At that time oceanic waters occupied Lake Ontario, 
forming a body of water known as Qilbert Gulf.' 
In a personal communication Professor H. L, Fair* 
child states that marine waters did not enter the 


I Studies in Indiana Geography, pp. 00-111. 1907; 

BuL No, 209-810, N. Y. State Museum, p. 68, 1920. 


Finger Lakes. Lake Iroquois, which occupied the 
Ontario basin prior to the marine invasion, sent a 
tongue into the Cayuga basin, but the Gilbert Gulf 
plane was 290 feet lower than that of Lake Iroquois. 
The passage of this form from Qilbert Gulf to the 
Finger Lakes was not accomplished, therefore, by a 
marine invasion of the latter, but by some other 
agency. 

If this copepod reached the Finger Lakes by way 
of Gilbert Gulf one might expect it to adapt itself 
to the freshened state of the water at the end of the 
marine invasion and thus be an inhabitant of Lake 
Ontario at the present time; but this does not seem 
to be the case. Professor W. A. Clemens, of Toronto 
University, kindly loaned some plankton material 
which he collected in Lake Ontario on October 3, 
1922, but Senecalla is not represented in these catches 
which extended to a depth of 372 feet. 

Two species of the larger copepods inhabit the 
cool lower waters of the deeper Finger Lakes, 
namely, Senecella calanoides found in Seneca, 
Cayuga and Owasco, and Limnocalanus macrurus in 
Canandaigua Lake; in none of the catches, however, 
were both species obtained from the same lake dur- 
ing the season covered by these collections, or from 
late July to early September. That is, they seem to 
be mutually exclusive during this time; it would be 
interesting to know whether this phenomenon ob- 
tains throughout the year and, if so, what factors are 
responsible for this exclusiveness. 

Chancet Jupay 

Geological and Natural History 
Survey, Madison, Wisconsin 

THYROID CULTURES OF PARAMECIA 

At various times during the past year the writer 
has had occasion to make some thyroid cultures of 
parameciurn caudatum. It was noted that these ani- 
mals found this habitat more favorable to existence 
and reproduction than the ordinary hay-infusions. 

Such a parameciurn thyroid culture may be easily 
made by mixing about two grams of Armour^s Desic- 
cated Sheep Thyroids (U. S. P.) with 2,500 e.c. spring 
water. This mixtui*e should bo slightly stirred and 
allowed to stand exposed to the air for a half hour. 
Sevenil pipettes-full of fluid containing paramecia 
are then introduced. If the culture jar is covered 
with a top and carefully sealed with vaseline an ex- 
oeUent, clear culture will be obtained. After several 
days it can be noticed that the animals are evenly 
distributed throughout the liquid, and are not con- 
gested about the top of tlie jar as in ordinary cul- 
tures. The cultures usually need but little attention. 
However, it is sometimes found desirable to add a 
little fresh water every week or ten days. 

Wiluam L. Straus, Jr, 

Toi Johns Hopkins University 




QUOTATIONS 

BRITISH DYES 

The British Dyestuffs Corporation is something far 
more than an ordinary commercial enterprise; it is 
the practical manifestation of a deep-rooted deter- 
mination of the nation to become independent of for- 
eign sources for commodities as essential to commerce 
in peace as they are vital to self-preservation in war; 
the whole country tlirough the Government invest- 
ment in Its capital has a stake in its success. In these 
circumstances the resignation of Dr. Green on the 
ground that he differs from the Board in regard to its 
adopted policy can not be passed over ns a matter of 
private concern. Dr. Green thinks that the scientific 
side should be represented on the boards and he is not 
alone in his contention. On the other hand, the chair- 
man announced at the annual meeting last year that 
in future the administration of the undertaking would 
be directed by a board of business men, who would 
retain the services of scientific experts at the head 
of the technical and research departments. That pol- 
icy was endorsed by the shareholders and rcaflirmed 
by them lost month. Dr. Green, finding himself un- 
able to agree with this view, has thought it right to 
offer his resigriation, and the Board have accepted it. 
We feel sure that there will be general regret that so 
eminent a chemist should feel compelled to dissociate 
himself from the enterprise, but the personal aspects 
of the matter are of far less importance than the 
wider question of policy at issue. 

During the four years ended last October the cor- 
poration and its associated companies spent over 
£400,000 on research. The sum is large, but the task 
of overtaking the German makers was extremely 
heavy. Before a maker is in a position to supply a 
dye to users on a commercial basis two things ai*e nec- 
essary — its composition must be discovered, and its 
production on an economic basis must be ensured. 
Experience teaches that results in the laboratory alone 
are not by any means sufficient; there remains the 
task of the works staff in discovering bow to produce 
the commodity in bulk of a quality at least equal to 
that offered by a rival concern and at a cost that en- 
ables it to be sold to the consumer at a competitive 
price. We understand that to-day the British Dye- 
stuffs Corporation has established the constitution of 
colors available for commercial use, while Mr. Sut- 
cliffe Smith, chairman of the Color Users* Association, 
declared last June that he had no reason for doubt- 
ing the statement that British makers were now pro- 
ducing 80 per cent, of the color used in this country. 
That leaves a margin of 20 per cent, which British 
makers have not yet succeeded in producing on a com- 
mercial, ns distinct from a laboratory, basis. To fill- 


ing in the gap the Corporation ii 
energies, for the chairman annoonoed 
meeting last month that henceforth the 
would be to utilize the research oigoniaatkm 4^ 
purpose of securing increased yields of 
actual manufacture and of introducing njtdl 
colors as are in steady demand by the ooiMtiMiNl 
trades. In other words, the Board thot^ght 
time had arrived when the effecting of eoonoiniee; 4^ 
the cost of production and extending the range 
dyes in demand by consumers were of greeter 
tance than research prosecuted with a view to new 4^ 
ooveries. Justification for this view is to be f 0|in4 ie 
the financial state of the Corporation’s affaire the 
urgency of the demand by consumers for redueti^ in 
prices. It must be remembered that the Qorpoxii^fetem 
is only able to carry on because it is protected li^ 
underselling on the home market by Governmigit re* 
striction of imports. Such protection is abedliiMy 
necessary if the dye industry is to be established he^; 
but it is impossible not to sympathize with the itscKs’ 
contention that they are bearing the burden Of creat- 
ing the industry and are placed at a temporary distud* 
vantage through being compelled to pay a 
price than users who are in a position to 
freely, and so to obtain the advantage of a depre- 
ciated exchange. On this ground alone the corpora- 
tion is right to insist on rigid economy in all dk«e< 
tions in order to cut costs to the lowest possible level. 

There remains the question of finance, which k pin- 
other vital factor in determining the policy of ^ 
board. When subscriptions were invited on the for-' 
matioD of the company, the inducement was offered 
that the government would protect the industry, It 
is true that the consumers have contributed their 
quota in assenting to the restriction of imports, 
that the government has invested £1,700,000, but ^ 
shareholders are entitled to expect, under normal con- 
ditions, an adequate return on the capital they in- 
vested. In all they have received a sum equivalent lo 
two per cent, on the average share capital employ^ 
but last year they were faced with a trading 
amounting to more than the total dividends previously 
paid. In such circumstances, the prospect of rab^iig 
further capital is remote, and as trustees for the 
shareholders the directors are bound to shape th^ 
policy with a view to establishing the enterprise on a 
sound commercial basis before their subscribed capi- 
tal has been expended. If rigid economy is exercised 
there is good reason to believe that success will ulti- 
metely be won. At present, despite the restricted de- 
mand for its products, it is understood that the cor- 
poration is paying its way. With a revival of trade 
it should do better than that, and might prudei^^ 
set aside larger sums for development work. Mean- 
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-the constitution of 
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BOOKS 


^ of Evolution, Heredity 

'witf' InillM^ M. Goldbuith, A. M., 

SNIPS),;;., !l^. Press, p. 441. 

A Ti'NiWii?- twU^NSBiipP' "'*^d useful volume dealing 
psitioulariy and Nort iNoNufully with the problems 
uf j|i*^ eonelusions based on our 

^ptioni e^;thesp ]probk 

'V’eor3r''iUiuqr. topW are treated by the author, in gen- 
eral with a wealth of illuetra- 

tioBS aM iapi QtbbUioii Much of this material ought 
to 0^^ knowledge of educated men 

«lld this is far from the 

earn, BuUn eletnailta of eugenics especially should 
trfiffliitrtH'.' ^eryday knowledge as the 


canma of Mm ioecession of iMuMua — or even the mul- 

^ evolution, Dr. Goldsmith gives 

io the theories and discoveries of 
the formation of species 
lasgety* abrni^ nra^Mon and Mendelian hybridiz- 
ing} ia out in nature, and in nature our 

speetea eqsiiit. A species of animal or plant is a dohn- 
aUa of organism which has run the gauntlet of 
the has 4ladiiured. The extrinsic facts and 

'ihould not be ignored or mini- 
mML We know nothing of evolution tn vacuo, and 
the eiM flpw of life is modified, obstructed or split 
by oijlptibiu loX^yironment. Separation and aelec- 



^ ^ ^ d^!C^ ih the formation of every species, 
tUp ^ p^ae^ng adaptations, the other permitting, 
by conditions of selection, the persistence of 
ve^ipepe. ■'( ■; 

In ^ite of the researches of mechanistic expori- 
e^r a does not believe that all phenom- 
life can be summed up in terms of chemistry 
to. It may be that he takes too much pains 
oile religiouB conceptions with the facts of 
Science deals with troth so for as we can 
ad it| and it is one of its basal principles 
can never know the answer to any question 
find it out 

Davio Stabe Jordan 
i^AWroao Umvxasmr, Gauvosku 



SPECIAL ARTICLES 

THK REST PERIOD OF SOLANUM TUBER-* 
OSUM IN RELATION TO AVAILABLE 
NITROGEN 

Expkeibtkktal evidence lias been secured that the 
slow growth of potatoes planted during their rest 
period may be due in part to the deficiency of avail- 
able nitrogen in the tubers. 

On September 28, lfi22, seed pieces, 25 grams in 
weight, from tubers in the resting condition were 
planted in pure silica sand. One half of the cultures 
were treated with a complete nutrient solution con^ 
taining equal molal (.007 mol.) proportions of the 
following salts, KNO^, MgHPO^ and CaSO^. The 
other half were treated with a solution of the same 
'total molal concentration, but which was altered so 
as not to contain nitrates, the KNO, being replaced 
by KHjPO^. Six weeks later tubers which had passed 
through their rest period were planted in the same 
kind of medium. These cultures wore treated like 
those above, half received a complete nutrient 
solution and the other half a solution containing no 
nitrate. The cultures of both series, resting and non- 
rhsting tubers, that received a complete nutrient solu- 
tion appeared above ground during the first week in 
December. The cultures from resting tubers that did 
not receive nitrate appeared above ground a week 
later than the cultures of the same series that received 
nitrate. An examination before the appearance of 
the first sprouts showed, however, that the time of 
sprouting was approximately the same in both cases. 
All the cultures of this series produced single sprouts. 
The outstanding feature of this series, however, was 
the rapid development of the sprouts in the cultures 
that received nitrate as compared with those that 
received no nitrate. At the end of several weeks the 
difference was still more striking, the cultures that 
received nitrate were large and healthy plants, wldle 
those that received no nitrate were barely above 
ground. The cultures of the second series, non-resting 
tubers, differed from the above in that four to six 
sprouts developed instead of one. There was no aig- 
nifloant difference in the dates the sprouts appeared 
above ground due to the presence or absence of 
nitrate, and, furthermore, the plants grew equally 
well during their early growth phase whether or not 
they received nitrate. 

It is evident that on germination the physiological 
condition of tubers planted during the rest period is 
not the same as in normal non-resting tubers. The 
results obtained suggest that the breaking of the rest 
period in potatoes may depend at least in part on the 
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pr«8e&ce of a readily soluble nitro^u fiupply* the 
first aeries (resting tubers), this has been supplied in 
the form of nitrates. In the second series (non-rest- 
ing tubers) this has been supplied by the tuber itself. 
This presumably may take place by the hydrolysis 
of the proteins by enzymes in the tuber. The pres- 
enoe of a proteolytic enzyme in expressed juice of 
potato tubers has been demonstrated by the writer, 
using centrifuged milk as a substrate. A survey of 
the literature available shows no record of the ex- 
istence of proteolytic enzymes in the potato, although 
the assumption is general that they are present. 

The effect of available nitrates upon potatoes 
planted while still in their rest period furnishes an 
explanation of the results obtained by Gerieke,^ who 
found that potato plants grown from resting tubers 
had a longer growing period than plants from non- 
resting tubers. The slow growth due to the possible 
inability of the young plants to obtain a sufficient 
supply of nitrogen during their early stages of growth 
would tend to lengthen their growing period. 

ApplemanV conclusion is opposed to the above 
view. He found no significant evidence of the 
hydrolysis of the proteins during the rest period of 
potatoes. The experiments under way by the author 
to determine the relative proteolytic activity of potato 
tissue at various stages of the rest period and its 
effect upon the condition of the nitrogen compounds 
of the tuber, and the effect of the various treatments 
known to break the rest period, may furnish the 
required evidence. It is of interest to note that as 
early as 1890 Johaunsen^ found that ether treatment 
shortened the length of the rest period in bulbs and 
that the treatment seemed to increase the amount of 
amid nitrogen, although no other important chemical 
change appeared to occur. The experimental data on 
the above will be published at a later date. 

W. Newton 

UNiVHiRsrry or Oaufornia 

THE CANADIAN BRANCH OF THE 
AMERICAN PHYTOPATHO- 
LOGICAL SOCIETY 

The fourth annual meeting of the Canadian Branch 
of the American Phytopathological Society was held 
in the biological laboratories and classrooms at Mac- 
Donald College, St. Anne de Bellevue, P. Q., Decem- 
ber 7 and 8, 1922, in conjunction with the Quebec 

iQericke, W. F-, '‘Effects of rest and no rest upon 
growth in solanum,'' Boi* Gae,, Vol. LXV, No. 4, April, 
1918. 

» Appleman, C. O., “Study of the rest period in x>otato 
tubers, “ Bulletin No. 183, Md. Exp. Sta., May, 1914. 

• Johannsen, W., “Das Atherverfahren beim Pruh- 
treiben,“ 2 Auflage Jena, 1906. 


ScM^ety for the Proteetiott Flattie, INie 
welcome was given by Ptincipal Ilf* Ct, '011/^ 

addresses Were delivered by FijeAiMOir 
Lockheed, president of the <^bee 
Protection of Plants, aud by G. K. 
ion Fruit Commissioner, 

The following papers were read attd d is e ttt iedt 

La oampagne ooMre lea eoetevellei d^na ^ 

19tg: G. Maheux. 

Blant diaeaaea of westerft Quebec 4a X9$$: B, T, 
Dickson. 

The natwral control of the preen apple bof by a a«ic 
species of Empnsa: A. G. Dustan. 

Control of the onion mOppot in 19git W, J. TAWmt 
The Dominion entomolopioal cervicc; A. GfWiON. 
Diainfection et pareellea Oaeon, ^ 

The pcllrnation of certain vepetahle plants bg inw$at 
B. G. Treuekke. 

Wood V. fungi (demonstration elides) c jEL J. Btkttt 
and J. D. Hale. 

The paat and future of plant patholopp: MstviLiia 
Cook, 

Beport of the plant disoosc atarnay: F. Xh DltATTON. 
CiUtural characteriatioa of certain rcot^fot /amriat Tv 
G. Major. 

The prestfnt statue of the white pine bUcter fact 4a 
Canada: A W. McCallum. 

Bed branch of conifera: J. H. Faolu 
Two plant diseases new to Ontario: J, E, HowitT. 
Control of oat smut: B. T. DiOKSON, A, SoiciOBMi? 
and J. G. Coulsom. 

Five pears* experiments in the control of cat emott 
J. E. Howitt and B. E. Stone. 

Control of raspberry moaaio: J. F. HD03CCZ, 

Balsam rusts: H. P. Bell and J, H. FaOll, 

Peony diseases: J. G. Coulbon. 

Boot-rot and wiU of canning peaa: B. E. BV'Osa, 
Distribution of rihes and oronartiwn ribicola in Ofi^ 
tario: G. H. Dorr. 

Soft rot of iris: J. K. Bichahdson. 

Blue-stem of the black raspberry : J. F. HoosVT. 

Plant pathology in public schools: W. A MoOoaanr, 
Smut control experiments with copper carbonate diiet 
and other substances: P. M. SiuuONUS and W, F, 
FoABca. 

Treatment of wounds in tree surgery : B. £. Ooaeien^ 
The browe birch borer: C. B. HurOHlHaa, 
Preservative treatment of farm timbert; J, 'ff* 
OOUBRBE. 

J contribution to our knowledge of the tree-4estfCiyin0 
fungi of the Vancouver forestry district: N, L, 

Abstracts of the papers dealing with plant diseeMtl 
have appeared in a recent issue of Phptopathotogif, 
The address by Dr. M. T. Cook has appeared k ^ 
in the Journal of the Quebec Society for the Piotbe- 
tion of Plants. 

, E. E. Stoniv 

iSccrctarv-rrcoMrer 
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ECLIPSE 


AMKDKOUttM ftW were itationed 

100 mile wide 

^ dipikMnttta IMftd IImM tottJ eelipse 

o£ tiMft iwu UapilthHi «tti cameraa 

lUid titM 1N^ points, 

corpa of «id many days 

iwe H All this was 

diam in! «Mer tim sun inig:ht be 

ofbMmd fa# about ^itee 

Sostllirot Ipofa to fvnoi possible to receive 

any nen^ of tha toibhs, batlt lii^ be of interest to g^ive 
some infotmatum in regard to the Ibwtion and plans of 
ia»e variotm ottiNMiitiimiL 

Ptdnt Loma> UOar Ba«i^ Bliegi^ Monnt Wilson 

Otorvatory^ vtlda eefi^ b b ei W i^ station, equipped 
aitli two SO foot eauidr^ bao camera, various 

t^leecopoi and epeetsogral^ Is iNlated here under the 
dliOetion of Dr« Wsdbef director. Both the 

corona and the I^ASMa studied. 

Leaader BCeOorinic^ the UniverBity of 

Tlrgiaia has ah ei^>edStioa nsHW^ihe leadership of Dr. 
8. A* Idfee^Ilf eqni^ped isllh^ Loucan grating 

spectrographs ^at «me loeS^ here at the center 
and edfS of tm)e(h^ to determine the 

vapbia eottititntidg ti^ and the height 

to ndkiidl ito m^ra sMandii. ' stations are being 

oeevQ^ M the pbrimie different lay* 

erS[ of the Solar atmoephetou 

Pfoi. dtaries Le Aloraau lends a French expedition 
located lim to ttudgr the ewl^ during the eclipse. 

BeiotttMe IfOm wm PiplMt^ent of Terrestrial Mag* 
n ettet of ' the will make elaborate 

megnMe e^uernations In connection with Mount Wilson 
OMmtOry o\mnr$^(A^^ 

fbtti: XMOgOi and Kavy aviators are ready 

tOOfteaSkpi Ibr the ftulime eclipse observation from air- 
phuiea. tdehl J'tdm holder of the world's 

dtiMo word, aAft lS^ A. W. Stevens, expert aerial 
phOtogipa^^ier/pItt photograph surface features and 
tiw niOi^'s i^^ an altitude of 20,000 feet. If 

eibnte o b OSt v ations from the surface, they will 

phoi^lllbtpl^ thb lin itself. Navy pilots at the request 
of 1l4 tf: fk fWPhl Observatory will make photographs of 
the boi^Anni nnd southern edges of the path of the 
alghdorw the earth during the eclipse to allow 

eAMdag" Sif of eclipse time. They will also 
phblsfvnjif^ the ^'shadow bands*' that pass across the 
lanMM|ust before totality. 

Catalina Island, Oal— An expedition from 
of the UniverBiCy of Ohioago, under 
of Dr. Edwin B. Frost, will make motion pic- 
toraa iK the eobpse, obtain large scale photographs of 
^ e^ijilia with a 60 foot telescope, and make speotro* 
at a station located 1,800 feet above 
Santa Oatalina Iidand is off the coast of Cali* 
Dos Ang^ea 







Lakeside, Cal. — A second party from the Mount Wil- 
son Observatory will study spectrum of gases in the sun *b 
lower atmosphere. 

Ensenada, Lower California, Mexico. — Lick Observa- 
tory of the University of California has an expedition 
located near here under the direction of Dr. W. W. 
Campbell, president and director. Obeervations will be 
concentrated on the corona problem and the party is 
equipped with large cameras, telescopes and spectro- 
graphs* Many of the astronomers connected with the 
party were members of the Lick Observatory, Auatralxen 
expedition, that observed the eclipse of last year. 

Lowell Observatory, located at Flagstaff, Axis., will 
locate its party near here under the direction of Dr. V. 
M. BUpher, and extensive observations are contemplated. 

Parties from the University of Indiana and De FauW 
University will also be located here. Ensenada is 75 
miles southeast of San Diego. 

Hermosilio, Sonora, Mexico — A party headed by Dr. 
A. E. Douglass, director of the Steward Observatory, 
Tucson, Ariz., is located here with a flve-inch leas of 39 
feet focus and several other instminenta In the party 
are a number of amateur astronomers. 

Yerbaniz, Mexico — The principal expedition from ^ 
Mexican National Astronomical Observatory of Tacu- 
baya, under direction of Prof. Joaquin Qallo, will photo- 
graph the sun's corona with two camoras of long focal 
length, and observe the sun's spectrum with special ap- 
paratus. A cinematographic camera will also be used. 
The personnel includes an engineer, calculator and 
mechanic. 

Senor Boson do Sandoval of the Mexican Magnedo 
Observatory will make special magnetic observations 
here. 

Bproul Observatory of Swarthinore University has an 
expedition under the leadership of Dr. John A. Miller 
located hero with its principal object the study of the 
corona of the sun. A camera of 65 foot focal length 
and other inatromeuts are erected ready for tho total 
eelipse. This expedition has taken out a policy for $10,- 
000 insuring tho securing of corona photographs of sci- 
entific value. 

Yerbaniz is a small railroad station, located midway 
between Durango and Torreon. 

Berrendo, Mexico — Second party from Mexican Na- 
tional Observatory is located here under direction of 
Prof. Jose Maria Chacon, who is accompanied by another 
astronomer, a mechanic, and Francisco Estanol, photog- 
rapher and artist. Motion pictures will be taken and 
the artist will sketch the total edipso. This party is 
also equipped with a photoheliograph and several tele- 
scope cameras. Berrendo, in the state of Ban Luis 
Potosl, is located a f6w kUometers north of Ohareas in 
the same state. 

Pasaje, Mfficico — A German expedition under the lead- 
urship of Dr. Ludendorff, director of the Potsdam Ob- 
servatory and brother of the general, assisted by Prof. 
Blchardo Bhorr, direotor of Bergedorf Obeerratoiy, and 
A. Kofalahutter, A. D. Dolberg and W. Herman, are on- 
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camped near this station where they will make exten- 
sive observations of the sun. Pasaje, near Guencamc, is 
a few kilometers north of Yerbanis. 

Teoloyncan, Mexico — The Mexican Magnetic Observa- 
tory here will make special magnetic observations during 
the eclipse of the sun, Teoloyucan is twenty*two miles 
north of Mexico City, 

PAST AND FUTURE ECLIPSES 

Scienoe Service 

Famous eclipses have been as follows: 

Oct. 22f 2130 B. C. First recorded eclipse observed 
in China. 

May 28, 585 B. C. First eclipse known to have been 
predicted, a mathematical feat performed by Thales of 
Miletus. 

Aug. 30, 1030. Bed light of corona of eclipsed sun 
frightened soldiers in battle at Stiklastad, Norway. 

May 30, 1012. First eclipse seen through a tubo^^ 
or telescope. 

October 27, 1780. First American eclipse expedition 
from Harvard University. 

July 8, 1843. This eclipse markod the beginning of 
physical research on the sun. 

July 28, 1851. First photograph of eclipse made in 
Germany. 

Aug. 18, 1868. Janssen, French astronomer observing 
in India, determined from spectrum of solar prominences 
that they are enormous masses of highly heated gaseous 
matter. Observation revealed spectral line of helium, 
not discovered on earth until nearly thirty years later. 

December 22, 1870. French astronomer, besieged in 
Paris, escaped by balloon carrying parts of telescope 
only to have observations spoiled by clouds. Prof. C. A. 
Young discovered ** flash spectrum '' and also line in 
corona spectrum attributed to hypothetical element 
' * coronium. * * 

May 29, 1919. Photographs by two British expedi- 
tions showed bending of light rays from stars as pre- 
dicted by Einstein. 

September 21, 1922. Lick Observatory party in Aus- 
tralia conflrma Einstein effect. 

Total obscurations of the sun during the next five 
years will take place: 

Jan. 24, 1925, visible in Now York City and eastorp 
United States. 

Jan. 14, 1926, visible in eastern Africa, Sumatra and 
Philippines. 

June 29, 1927, visible in England and Scandinavia. 

May 19, 1928, visible in Antarctic Ocean. 

CAUSE OF THE JAPAN EARTHQUAKE 

Science Service 

Ths devastating earthquake in Japan undoubtedly 
originated in part in the sea off the the coast of that 
island empire, Prof. Andrew C. Lawson, of the Univer- 
sity of California, who has just gone to Washington to 
head the National Besearch Councirs division on geol- 
ogy and geography, explained to a Science Service 
representative. 


A great break hk Ike iMean bottom oeeurrejl, 
one aide to slip feet the other aad drop for H 

dosen feet, carrj'^s^tk ^ 
water. The ocean rhifeiig istb the va^at^ 
the so-called tidal wavlea fkat, oseiBating bank and iorlb 
like water in a ktdb swept Ike Ja jw meee 6Qiet.t vio- 
lent shaking of the ea««k <kat :^mead 
started the flres was a reaalt of the; alipgttNI Of 
portions of the earth ^0 entft p«a| f 

The extremely deep poifioaa of the ooeaaa eew:,l0 ^ 
associated with the areae vrl^Rre eexth^oakea are 
frequent, Prof. Lawson pointed out Juet oR opat 
coast of Japan is a long depmaion In the opoan^l diOpr 
called the ''Tuscarora deep.*' BimBar depths of Jko 
sea, found off Chile, the PhUippines, Jameiea and the 
Aleutian Islands in Alate are regions where INU^t 
quakes are frequent 

Earthquakes occur when strains in ^ OSflh't trnid 
become too great and And roUef in sl^ns and brothit 
Prof. Lawson said. He likened the erast to a boa^ |b«t 
when stressed by a weight will Anally give way With a 
sudden crash. The rocks of the earth are elaetio l%e 
steel and will stand a certain amount of strain hefore 
they are relieved by sudden movement. 

Japan is noted for the progressive piling of etrslns 
that result in earthquakes. Prof. Lawson reeaQed the 
quake of 1891 in Japan that left an abrupt cliff as hkgk 
as eighteen feet in some parts of the none. 

Scientists know that there are . various regions of 
world, like Japan, the eoeet of California, the A toekdn 
coast, Chile and New Zealand, where the earth ^l enrfaof 
is unstable and where adjustments are now in progregl- 
Eventually it may be possible f or seientists to prodjlel 
earthquakes, Prof. Lawson behoves. Entep^fs 
gations are now under way by the U. B* Oosst and 
detic Survey in California that show that, thus is a 
crustal creep there of about three feet in ten years 
tively to the Sierra Nevadan, fiewal jewm Ogo UNj 
National Besearch Council pointed out the need 
mologic study and the Carnegie Institution with the. oo^ 
operation of other scientific bodies is making an 
sive study of California, which was selectsd because M 
the work previously done on the San Francisoo e|fcg% 
quake of 1906. The U. 6. Coast and Oeodetie Burvqy 
has had survey parties in the field for last two yean| 
to determine the rate of movemeut there. Prof. 
considers this slow displacement as a strain cre^,- 
accumulates till relief is effected by a ^dden Bip fr d 
rupture in the earth’s crust. 

<< After years more of such research," said 
Lawson, believe that it may be possilBO; 

Whvn th« itratau tUt ora isdlcftted 
will be released and cause an earthgiiii^ 
Okact prediction is not likely to be obtained. Wk ^ 
draw eonclusiona from our present data l|0qapit 
do not know how earthquakes, often veiy sli^ in 
part of the area, affect the strains in another part.’* 
The de^-seated reason for earthquakes 
tsry to science. The most plausible theory, aec<^ri^ 10 
Lawson, is that deep in the ea^h the toelo;^ 
remaining hard and very dense, act like a ffuid 
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THE ELECTRICAL STRUCTURE OF 
MATTERS 

It was in 1896 that this Association last met in 
Liverpool under the presidency of the late Lord 
Lister^ that great pioneer in antiseptic surgery, whose 
memory is held in affectionate remembrance by ail 
nations. His address, which dealt mainly with the 
history of the application of antiseptic methods to 
surgeiy and its connection with the work of Pasteur, 
that prince of experimenters, whose birth has been so 
fittingly celebrated this year, gave us in a sense a 
completed page of brilliant scientific history. At the 
same time, in his opening remarks, Lister emphasised 
the importance of the discovery by Rdntgen of a new 
type of radiation, the x-rays, which we now see 
marked the beginning of a new and fruitful era in 
another branch of science. 

The visit to your city in 1896 was for me a memo- 
rable occasion, for it was here that 1 first attended a 
meeting of this Association, and here that I read my 
first scientific paper. But of much more importance, 
it was here that I benefited by the opportunity, which 
these gatherings so amply afford, of meeting for the 
first time many of the distinguished scientific men of 
this country and the foreign representatives of sci- 
ence who were the guests of this city on that occasion. 
The year 1898 has always seemed to me a memorable 
one for other reasons, for on looking back with some 
sense of perspective we can not fail to recognise that 
the last Liverpool meeting marked the beginning of 
what has been aptly termed the heroic age of physical 
science. Never before in the history of physics has 
there been witnessed such a period of intense activity 
when discoveries of fundamental importance have fol- 
lowed one another with such bewildering rapidity. 

The discovery of x-rays by Rbntgen been pub- 
lished to the world in 1895, while the discovery of 
tihe radioactivity of uranium by Becquerel was au- 

oi ^ immwh m«n <muld n^er have dreamed at that 
time of the extension of our knowledge of the stme- 
ture of matter that was to develop from these two 
.. fundamental discoveries, but in the records of the 
Liverpool meeting we see the dawning recognition of 
the possible consequences of the discovery of x-rays, 
not only in their application to medicine and surgery, 

i The presidential address before the British Associa- 
tion fot the Advancement of Science given at Liverpool 
Oh September 12. 
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bnt as a new and powerful agent for attacking some 
of the fundamental problezna of physios. The address 
of Professor J. J. Thomson, president of Section A, 
was devoted mainly to a discussion of the nature bSC 
the x-rays, and the remarkable properties induced in 
gases by the passage of x-rays through them — ^the 
banning of a new and fruitful branch of study. 

In applied physics, too, this year marked the begin- 
ning of another advance. In the discussion of a 
paper which I had the honor tojead, on a new mag- 
netic detector of electrical waves, the late Sir William 
Preece told the meeting of the successful transmission 
of signals for a few hundred yards by electric waves 
which had been made in England by a young Italian, 
G. Marconi. The first public demonstration of sig- 
nalling for short distances by electric waves had been 
g^ven by Sir Oliver Lodge at the Oxford Meeting of 
this association in 1894. It is startling to recall the 
rapidity of the development from such small begin- 
nings of the new method of wireless intercommunica- 
tion over the greatest terrestrial distances. In the 
last few years this has been followed by the even more 
rapid growth of the allied subject of radiotelephony 
as a practical means of broadcasting speech and 
music to distences only limited by the power of the 
transmitting station. The rapidity of these technical 
advances is an illustration of the dose interconnection 
that must exist between pure and applied science if 
rapid aud sure pA)gre8s is to be made. The electrical 
engineer has been able to base his technical develop- 
ments on the solid foundation of Maxwell's dectro- 
magnetic theory and its complete verification by the 
researches «>f Hertz, and also by the experiments of 
Sir Oliver Lodge in this university — a verification 
which was completed long before the practical possi- 
bilities of this new method of signalling had been 
generally recognized. The later advances in radio- 
telegraphy and radiotelephony have largely depended 
on the application of the results of fundamental re- 
searches on the properties of eleertrons, as illustrated 
in the use of the thermionic valve or electron tube 
which has proved such an invaluable agent both for 
the transmission and reception of electric waves. 

It is of great interest to note that the benefits of 
this union of pure and applied research have not been 
one-sided. If the fundamental researches of the work- 
ers in pure science supply the foundations on which 
the applications are surely built, the enocessfal prac- 
tical application in turn quickens and extends the in- 
terest of the investigator in the fundamental problem, 
while the development of new methods and appliances 
required for technical purposes often provides the in- 
vestigator with means of attacking still more difficult 
quesrions. This important reaction between pure and 
applied science can be illustrated in many branches 
of knowledge. It is particularly manifest in the in^ 


dustrial develttiliiMi^ Ibv ‘UlMlii* 

peutic and i£^|| IlN .I w e i l li 

proved methojk^ AM fhrat 

nmeh mote efl|i||l|PA fPMgllll 

on the nature dl vin iWi- i lw U lm m 

tore of the atdy ■; jpn. |hi» 

sharp line of 

so-called pure Htfti jlii WpilD' 

essential to progWupUaNn' 'tin apt iMt MPppIla 

menta} matters in HMtid iWilMSrlili- . 

tations technical renaijiiiipmt Ipad iMt*- 

nately there is littli’^%iil ttfai ||p» 

moment, for the itt ^ aMUpaat of a tiwfaiiig ia ptm'M- 
search has been |pa«nOy »oa^^^p^>iawi^ ■ ■•WlP'.atptlPt* 
ment of Sdentill^apdJaipPtpWl jhaPopahiln 'OwIIb 
a generous proV||ipo wt tO itila ^aMM 

young men of pii|f#a ta WNiwMh aiatlilgi it ipr 
seientiflc.institatiotp’PMi^ 'ilpPilii 'iHMhir 

mental researches 

city of a laboratofr JOlBBailP ImiM 

Those who have tly iliPiroaiaitty -Of . alsrilPjlpilpp 

the grants in aid ot imapMpi 

plied acience will ne^j^jl fliMtr 

to make a wise alloca^jwf i i 'i so nff i Hwo M at 

mmn of results for tfapjpi|ipaaof it 

is fatally easy to siipfiA pplll "aMPp ^ * illPt 

frontal attack on soml^^p^iptllp ■ilppiHBpt'ai, 1p|lP' 
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to knowledge which can lyWf 
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which administer funds f 6t ;^|Ntariu|g fpjift 

plied research, but to emphppappa 

strike the correct balance b^pwp 

pure and applied science in|jRn|ir P OPUm li^ 

reeulte in the long nm. \ ■, 

It is my intention this eveniidf |o opfiir vpy MSir 
to some of the main features of 
knowledge of the nature of eleppplty pad app||Pr 
which is one of the salient featiufp prf tip j a l airail 
Puce ti» last meeting of tina Assodat^.igiipi||||||. 

In order to view the extensive 
been conquered by seienoe in this inte||||ji:^%^ 
sirable to give a brief snmmary of the spltpt lOHnd. 
edge of the constitution of matter at the 
this epoch. Ever since iP announoemant ■OpwPi 
the atomic theory has steadily gained giSM. MPi 
formed the philosophic bans for the expMliiPl'Pr 
the faete of chemical combination. In the ea]4|iliilipi 
of iP application to phystes and dtpoktry it 
neeepsaiy to have axgr detailed knowledge of|||j'|||t 
mensioDs or stmeture of tin stont It was (xiIpHililP 
saiy to aenune that the atoms aetod aa tod|i||il(| 
unites and to know tim rdi^ra maosei of tIpPhiip 
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ht tin tMxt stage, lor ex- 
imi^;# Mmrf 9i gam, it was possible 

ite awin pn^witiw al sows by supposing 
l^.-i^i;:|ll^ ffl l|)lW gin -|t«tod as Biinute perfectly 
tilgib P«ruit «i»8 iwrio4» by the appliea- 

<k 1 malltodSi Baimy of whiob were due 
to nnifb eetuuites bad been obtained of 

lillf ) |||pi» itll » dfaftOBiWbns Wd BMW of the atoms. These 
bnilgib tbe odoate m and mass of the atom and 
tl^ffinjtnK^ of otenu neoessary to produce 

a. d ilw atabl O'-'rifeet is Sa^ Usd of msasurement. From 
tbisSMept ^ gussrsi idSa tint the atomic theory must 
ofl- a jssss i^y ftwessr tsousin osverifiable by direct ex- 
jBSd tm titia maos it was suggested by one 
sdNni of bkosidd ^httt the atomio theory should be 
b«itlidii»d fram the tepuhiog of ebemiatry, and that the 
hp^ Of swtidipla pioportiDna should be accepted as the 
Aueiaf ahmufory. 

the TOgSeat idsM were held as to the pos- 
4U0' alKiMtaif vi OtoStt, there was a general belief 
aswsf tjba sunm iduloeophicaUy minded that the 
stepaa «f tin siaaieBte cesld not be regarded as simple 
iUgfOpBewliod idijta. ThO periodic variations of the 
HSfqlOOtiM of the elenMidiS brought out by Mendel4ef 
were Mdy eacplicalde if atama were similar struetures 
is sasks way oMtatmeted of nnilar material. We 
dMgl fpa ;^t the pxfddeia of the constitution of atoms 
ia llllhiaieiy cowieetad with our conception of the 
nalji^ of liaettidty. The wonderful auoceaa of the 
ellfilWIliiatlliiiiii theory hSd concentrated attention on 
tho |p#op or other surrounding the conductor of 
eiailpiliilgt, and Uttle attastion had been paid to the 
aoti^ oandon of the eleetric current itself. At the 
agglR! te the Mea was generally gaining ground 
bill M ei|^aaatio& of the results of Faraday’s ex- 
lieiiUBli OS olaetndToiB was only possible on the 
lN|NliO|»ttoB that elaetriBity, like matter, was atomic in 
SilSMa Tho name “daetroa” had even been given to 
llBidaiBMatal unit by Johnstone Stoney, and its 
iQlMlllitiiila KMIghly estimated, but the full reeognition 
of 4i|Oai(Sil(Mnaee and importance of this conception 
IwtiallO to the new epoch- 

|Slar lha dattifying of these somewhat vogue ideas, 
Af ifMOf in 1397 of the independent existence of the 
sjllltlhii ia a mobile electrifi^ unit, of mass minute 
almjpliapatl with tbat of lightest atom, was of ex- 
ttljieNiaiiiy impoFtanee. It was soon se^ that the 
be of a oonstitqent of all the atoms of 
Vfd that optical spectra had their origin in 
tlM^ vibrations. The discovery of the dectron and 
FPDOof of its liberation by a variety of methods 
:lhV«i an the atoms of matter was of the utmost sig- 
for it fttr^gthened the view that the electron 
Wtat probably the common unit in the structore of 
iitataai whiob ^ periodic variation of the chemical 
had indicated. It gave for the first time 


some hope of the success of an attach on that moot 
fundamental of all problems — the detailed structure 
of the atom. In the early development of this sub^ 
ject science owes much to the work of Sir. J. J. Thom- 
son, both for the boldness of hia ideas and for his 
ingenuity in developing methods for estimating the 
number of dectrous in the atom, and of probing its 
structure. He early took the view that the atom must 
be an dectrical structure, hdd together by electrical 
forces, and showed in a general way lines of possible 
explanation of the variation of physical and chemical 
properties of the elements, exemplified in the periodic 
law. 

In the meantime our whole conception of the atom 
and of the magnitude of the forces which held it to- 
gether were revolutionized by the study of radioactiv- 
ity. The discovery of radium was a great step in ad- 
vance, for it provided the experimenter with powerful 
sources of radiatibn specially suitable for examining 
the nature of the characteristic radiations which are 
emitted by the radioactive bodies in general. It was 
soon shown that the atoms of radioactive matter were 
undergoing spontaneous transformation, and that the 
characteristic radiations emitted, vir., the a, fi and y 
rays, were an accompaniment and consequence of 
these atomio exploeions. The wonderful succession of 
changes that occur in uranium, more than thirty in 
number, was soon disclosed and simply interpreted 
on the transformation theory. The radioactive ele- 
ments provide os for the first time with a glimpse 
into Nature’s laboratory, and allow us to watch aud 
study but not control the changes that have their 
origin in the heart of the radioactive atoms. These 
atomio explosions involve energies which are gigantic 
compared with those involved in any ordinary physical 
or chemical process. In the majority of cases an a 
particle is expriled at high speed, but in otlicrs a swift 
electron is ejected often accompanied by a v ray, 
which is a very penetrating x-ray of high frequency. 
The proof that the a particle is a charged helium 
atom for the first time disclosed the importance of 
helium as one of the units in the structure of the 
radioactive atoms, and probably also in that of the 
atoms of most of the ordinary elements. Not only 
then have the radioactive elements had the greatest 
direCvt infiuence on natural philosophy, but in subsidi- 
azy ways they have provided us with experimental 
methods of almost equal importance. The use 
of a particles as projectiles with which to explore the 
interior of the atom baa definitely exhibited its nu- 
clear structure, has led to artificial disintegration of 
eemtain light atoms, and promises to yield more in- 
formatkm yet as to the actual structure of the nu- 
ideus itself. 

infiuence of radioactivity has also extended to 
yet another firid of study of fascinating interest We 
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liftve seen that the rough ostimatea of the aizo 
and mass of the atom gave little hope that we could 
detect the effect of a single atom. The discovery that 
the radioactive bodies expel actual charged atoms of 
helium with enormous energy altered this aspect of 
the problem. The energy associated with a single a par- 
ticle is so great that it can readily be detected by a va- 
riety of methods. Each a particle, as Sir Wm. Crookes 
first showed, produces a flash of light easily visible 
in a dark room when it falls on a screen coated with 
crystals of zinc sulphide. This scintillation method 
of counting individual particles has proved inval- 
uable in many researches, for it gives us a method of 
unequalled delicacy for studying the effects of single 
atoms. The a particle can also be detected electri- 
cally or photographically, but the most powerful and 
beautiful of all methods is that perfected by Mr. C. 
T. R. Wilson for observing the track through a gas 
not only of an a particle but of any type of pene- 
trating radiation which produces ions or of electrified 
particles along its path. The method is comparatively 
simple, depending on the fact, first discovered by him, 
that if a gas saturated with moisture is suddenly 
cooled each of the ions produced by the radiation be- 
comes the nucleus of a visible drop of water. The 
water-drops along the track of the a particle are 
clearly visible to the eye, and can be recorded photo- 
graphically. These beautiful photographs of the ef- 
fect produced by single atoms or single electrons ap- 
peal, I think, greatly to all scientific men. They not 
only afford convincing evidence of the discrete nature 
of these particles, but give us new courage aud con- 
fidence that the scientific methods of experiment and 
deduction are to be relied upon in this field of in- 
quiry; for many of the essential points brought out 
BO clearly and concretely In these photographs were 
correctly deduced long before such confirmatory photo- 
graphs were available. At the same time, a minute 
study of the detail disclosed in these photographs 
gives ua most valuable information and new clues on 
many recondite effects produced by the passage 
through matter of these flying projectiles and pene- 
trating radiations. 

In the meantime a number of new methods had 
been devised to fix with some accuracy the mass of 
the individual atom and the number in any given 
quantity of matter. The concordant results obtained 
by widely different physical principles gave great 
confidence in the correctness of the atomic idea of 
matter. The method found capable of most accuracy 
depends on the definite proof of the atomic nature of 
electricity and the exact valuation of this fundamental 
unit of charge- We have seen that it was early sur- 
mised that electricity was atomic in nature. This 
view was confirmed and extended by a study of the 
charges carried by electrons, a particles, and the bus 




produced iu gases x< 
active matter, It lj^ 
the positive or 
gases was invarialfiy 
the hydrogen ion in 
we have seen was i 
Johnstone Stoney 
charge. Various i 
magnitude of this 

and most accurate is 

comparing the pull of an i 

droplet of oil or me 
His experiments gave 
correctness of the 
ure of this unit, the moat 
units, with an acMmracy b£ 

Knowing this valu^ we ean by vHig 
chemical data easily deduce the 
atoms and the number 'llif 
meter of any gas with an 
a thousand, but certainly 
dred. When we consider 
of dectricity and of tha; iOl Wite 
perimental achievement ^ 
even in an era of grei^'|^l|i!^^ 

The idea of the atomb 
closely connected with the uiitilik 
the structure of the atom. If 
structure it can only contain anii 
chaiged units, and, since 
number of units of positfr*- cjMtih ;illn(|i'«niip ^ii 
number of negative. One of the 
this problem has been the uncertt^^ 
tive pert played by positive 
in the structure of the atom, 
tron has a negative charge 
while the charged hydrogen dliil|$-%lMlltlll’lK 
ysis or in the electric dischml|fS^ IM 
positive unit. But the mass of 41% 

1/1840 of the mass of the hydrogen 
an extensive search has been made, 
evidence has been found of the existetikirf^l 
electron of small mass like the negatitu, 
has a positive charge been found askHdat^ili^ 
mass less than that of the charged atom bf 1 
This difference between positive and nlgiliblir^i 
tricity is at first sight very surprising, but 
we pursue our inquiries the more this 
difference between the units of positive and 
electricity is emphasised. In fact, as we ehaB 
later, the atoms are quite unsymmetneal 
with regard to the positive and negative 
t4ined in them, and indeed it seems eesinin 
there were not this difference in mass between IW|W^ 
units, matter, as we know it, eould not exist. 

It is natural to inquire what explauatkm 
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diflemoe in mass of the two 
I illiiiik lU sci«atifio mm are eonvineed that 
ntoM of the negativv electron is to be en- 
with the energy of its eleetrical struc- 
11^ 00 that ilie dectom may be regarded as a dis- 
dhhxdMl atom negative electricity. We know that 

motion, in addition to possessing an 
gmerates a magnetic field around it, 
the electromagnetic form is stored in 
ind moves with it This gives the elec- 
or electrical mass, which, while 
l|MN^ for slow speeds, increases rapidly as 

approaches that of light. This increase of 
llnsri" ii ifi good accord with calculation, whether 
Iwad on tiie ordinary electrical theory or on the 
relativity. Now we know that the hydrogen 
lightest of all atoms, and is presumably 
staplest in stmeture, and that the charged hy- 
t^Ogig^Otom, which we shall see is to be regarded as 
IhO hydrogen nnelens, carries a unit positive charge. 
It io thus natural to suppose that the hydrogen nu- 
^ the atotn of positive electricity, or positive 
iftectrott, analogous to the negative electron, but dif- 
from It in mass. Electrical theory shows that 
tilO mass of a given charge of electricity increases 
MWb the concentration, and the greater mass of the 
l^ytirogen nucleus would be accounted for if its size 
ISwe much smaller than that of the electron. Such a 
hhlidiision is supported by evidence obtained from 
ikil ; ^ of the close collisionB of a particles with 

t^lfMiifhn nuclei. It is found that the hydrogen mi- 
deus must be of minute size, of radius less than the 
election, which is usually supposed to be about 10*^* 
oms.; also the experimental evidence is not incon- 
sistent with the view that the hydrogen nucleus may 
•hhttially be much sraallor than the electron. While 
'11llb'"*reater mass of the positive atom of electricity 
explained in this way, we are still left with 
Ultf ehigma why the two units of electricity should 
dWier so markedly in this respect. In the present 
of our knowledge it does not seem possible to 
piuth this inquiry further, or to discuss the problem 
of the relation of these two units. 

" We shall see that there is the strongest evidence 
that the atoms of matter are built up of these two 
eleictriiutl units, vie., the electron and the hydrogen 
niieleus or proton, as it is usually called when it 
fimna part of the structure of any atom. It is prob- 
able that these two are the fundamental and indi- 
visible units which build up out universe, but we may 
Jeeerve in our mind the possibility that further in- 
quiry may some day show that these units are com- 
plex, and divisible into even more fandamental enti- 
tiesk On the views we have ontiined the man of the 
atom is the sum of the eleetrical masses of the indi- 
vidual charged unite composing its straeture, and 


there is no need to assume that any other kind of mass 
exists. At the same time, it is to be borne in mind 
that the actual mass of an atom may be somewhat less 
than the sum of the masses of component positive 
and negative electrons when in the free state. On ao 
count of the very close proximity of the charged units 
in the nucleus of an atom, and the consequent distur- 
bance of the electric and magnetic field surrounding 
them, such a decrease of mass is to be anticipated on 
general theoretical grounds. 

We must now look back again to the earlier stages 
of the present epoch in order to trace the develop^ 
ment Of our ideas on the detailed structure of the 
atom. That electrons as such were important con- 
stituents was cleat by 1900, but little reiti pro^^ 
followed until the part played by the positive charges 
was made clear. New light was thrown on this sub- 
let by examining the deviation of a particles when 
they passed through the atoms of matter. It was 
found that occasionally a swift a particle was de- 
flected from its rectilinear path through more than a 
right angle by an encounter with a single atom. In 
such a collision the laws of dyngxnics ordinarily ap- 
ply, and the relation between the velocities of the col- 
liding atoms before and after collision are exactly the 
same as if the two colliding particles are regarded as 
perfectly elastic splieres of minute dimensions. It 
must, however, be borne in mind that in tliese atomic 
collisions there is no question of mechanical impacts 
such as we observe with ordinary matter. The reac- 
tion between the two particles occurs through the in- 
termediary of the powerful electric fields that sur- 
round them. Beautiful photographs illustrating the 
accuracy of these laws of collision between an a par-’ 
tide and an atotn have been obtained by Messrs. Wil- 
son, Blackett and others, while Mr. Wilson has re- 
cently obtained many striking illustrations of eolli- 
aions between two electrons. Remembering the great 
kinetic energy of the a particle, its deflection through 
a large angle in a single atomic encounter shows 
dearly that very intense defiecting forces exist inside 
^he atom. It seemed clear that electric fields of the 
required magnitude could be obtained only if the mein 
charge of the atom were concentrated in a minute nu- 
cleus. From this arose the conception of the nnclear 
atom, now so well known, in which the heart of the 
atom is supposed to consist of a minute but massive 
nucleus, carrying a positive charge of' electricity, and 
Burrounded at a distance by the requisite number of 
deetrons to foim a neutral atom^ 

A detailed study of the scattering of a particles at 
diHerent angles, by Geiger and Marsden, doowed that 
the results were in cloae accord with this theory, and 
thht the intense dectric forces near the nucleus varied 
according to the ordinary inverse square law. In ad- 
dition^ the experiments allowed us to fix an upper 
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limit for the dimensions of the nucleus. For a heavy 
atom like that of gold the radius of the nucleus, if 
supposed to be spherical, was less than one thousandth 
of the radius of the complete atom surrounded by its 
electrons, and certainly less than 4: 10"^“ cms. All 

the atoms were found to show this nuclear structure, 
and an approximate estimate was made of the nuclear 
charge of different atoms. This type of nuclear atom, 
based on direct experimental evidence, possesses some 
very simple properties. It is obvious that the number 
of units of resultant positive charge in the nucleus 
fixes the number of the outer planetary electrons in 
the neutral atom. In addition, since these outer elec- 
trons are in some way held in equilibrium by the at- 
tractive forces from the nucleus, and, since we are 
confident from general physical and chemical evidence 
that all atoms of any one element are identical in their 
exteimal structure, it is clear that their arrangement 
and motion must be governed entirely by the magni- 
tude of the nuclear chai^. Since the ordinary chem-. 
ical and physical properties are to be ascribed mainly 
to the configuration and motion of the outer electrons, 
it follows that the i^roperties of an atom are defined 
by a whole number representing its nuclear charge. 
It thus becomes of great importance to determine the 
value of this nuclear charge for the atoms of all the 
elements. 

Data obtained from the scattering of a particles, 
and also from the scattering of x-rays by light ele- 
ments, indicated that the nuclear charge of an element 
was numerically equal to about half the atomic weight 
in terms of hydrogen. It was fairiy clear from gen-^ 
oral evidence that the hydrogen nucleus had a charge 
one, and the helium nucleus (the o particle) a charge 
two. At this stage another discovery of great impor- 
tance provided a powerful method of attack on this 
problem. The investigation by Lane on the diffrac- 
tion of x-rays by crystals had shown definitely that 
x-rays were electromagnetic waves of much shorter . 
wave-length than light, and the experiments of Sir 
William Bragg and W. L, Bragg had provided simple 
methods for studying the spectra of a beam of x-rays; 
It was found that the spectrum in general shows a 
continnons background on which is superimposed a 
spectrum of bright lines. At this stage H. G. J. Mose- 
ley began a research with the intention of deciding 
wliothor the properties of an element depended on its 
nuclear charge rather than on its atomic weight as or- 
dinarily supposed. For this purpose the x-ray spectra 
emitted by a number of elements were examined and 
found to be all similar in type. The frequency of a . 
given line was found to vary very nearly as the square 
of a whole number which varied by unity in passing 
from one element to the next. Moseley identified this 
whole number with the atomic or ordinal number of 
the elements when arranged in increasing order 
atomic wc^ht, allowanee being made for the known 


anomalies in the periodic table and for oertaia 
conesponding to possible but missing elemeiits. 
concluded that the atomic number of an 
a measure of its nuclear charge, and tike 
of this deduction has been recantiy vmcifiod bjr Qhiai^ 
wick by direct experiments on the scattering 
tides. Moseley’s discovery is of fundlpientel 
tance, for it not only fixes the number of elacttfiplia'll; 
all tlm atoms, but shows oonduaively that 
ties of an atom, as had been sumised, are deteiViuejM 
not by its atomic weight but by ibi^iDRiclear 
A relation of unexpected aimplidty is thus fotnid^lib 
hold between the elements. No one could haiitiiifi^^ 
pated that with few exeeptiong all atomic nmnbffllM 
between hydrogen 1, and uranium 92, wouhl lNi^ 
BpcHid to known elements. The great power 
ley’s law in fixing the atomic number of an elemegl^li 
well illustrated by the recent discovery by costovi»a 
Hevesy in Copenhagen of the missing deniiiK^^ 
atomic number 72, which they have named 


Once the salient features of the structure of 
have been fixed and the number of electrons kijMpV 
the further study of the strueturg of the atom 
naturally into two great divisions; the 
ment of the outer electrons which controls the mgig 
physical and chemical properties of an 
the other the structure of the nucleus on Vi^bich^MI 
mass and radioactivity of the atom depends. On tilli 
nuclear theory the hydrogen atom is of extreme 
plicity, consisting of a singly-charged posifci|f| |j|t 
cieos, with only one attendant electron. The 
and xnotions of the single electron must account 
the complicated optical spectrum, and wbatmg|r 
physical and chemical properties are to be attribato# 
to the hydrogen atom. The first definite attack on thg 
problem of the electronic structure of the atom wag 
made by Niels Bohr. He saw clearly that, if this 
pie constitution was assumed, it is impossible to.^ 
count for the spectrum of hydrogen on the olaqai^ 
electrical theories, but that a radical departure, fiqW 
existing views was necessary. For this purpoaa^Hi^ 
applied to the atom the essential ideas of the qoatft^ 
theory which had been developed by Planck for 
purposes, and had been found of great service in eX4 
plaining many fundamental difileulties in other 
branches of science. On Planok^s theory radiation ^ 
emitted in definite units or quanta, in which the em* 
ergy £ of a radiation is equal to kv where v is tbs 
frequency of the radiation measured by the ordinary 
methods and h a universal constant. This quantom 
of radiation is not a definite fixed unit like the atom 
of deetricity, for its magnitade depends on the 
qneney of the radiation. For example, the enezgy 
a quantum is small for visible light, but becomes laiga 
tor radiation of Ugh freqoenoy corresponding to the 
x-rays or the Y rays from radium. 

T^e does not allow me to disenes the xmdeidy^f^ 
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theory or the difficulties cou- 
in aapeots of the difficulties were 
j ii ai iwrt ' iiB '«iki;.|>residential address before this as- 
Lodge at Birmingham in 1913. 
itt «li||^at this theory hae proved of great 
of science, and is supported 
% A telffi JMlii) direct experimental evidence. 

quantum theory to the structure of 
Ilia hydvogM Bohr supposed that the single elec- 
troa in a number of stable orbits, con- 
trolled force of the nucleus, without 

loabag radiation. The position and char- 

aeler ol lilwwft jOrbits wore defined by certain quantum 
zah^oiia dhlPnding on one or more whole numbers. 
It that radiation was only emitted when 

the ti^eotroii €or some reason was transferred from 
one ffltd)||e orbit to another of lower energy. In such 
a ease Jt supposed that a homogeneous radiation 

wea eoNftte4.i>f frequency v determined by the quan- 
tum ftriatjOjA E = hv where E was the difference of 
the onmiEy of the electron in the two orbits. Some 
of ihoee possible orbits are circular, others elliptical, 
with the as a focus, while if the change of 

mass of the electron with velocity is taken into ac- 
equAt Iho orbits, os Sommerfeld showed, depend on 
two qiuintRm numbers, and are not closed, but consist 
of a tMarly elliptical orbit slowly rotating round the 
nudena. lo this way it is possible not only to account 
for tbo seiies relations between the bright lines of the 
hy^irog^ spectrum, but also to explain the fine struc- 
ture of the lines and the very complicated changes 
obmaty^ywhen the radiating atoms are exposed in a 
.gii^netic or electric field. Under ordinary 
eoudi^bna tlie electron in the hydrogen atom rotates 
in a drcular orbit close to the nucleus, but if the 
ateujW excited by an electric discharge or other 
suitAMe method, the electron may be displaced and 
iui|^ one of the stable positions specified by 
thq thq;^. In a radiating gas giving the complete 
there will be present many dif^er- 
eqt of hydrogen atoms, in each of which the 

describes one of the possible orbits specified 
On this view it is seen that the variety 
of ii|C^ of vibration of the hydrogen atom is 
aaori||g4, ^ complexity of the structure of the 
alie% li^ to the variety of stable orbits which an 
d04l^^^may occupy relative to the nucleus. This 
nerd th^ry of the origin of ^iacFtra has been devel- 
to apply not only to hydrogen but to all 
1% ,^i^aeats, and has been instrumental in throwing 
t of light on the relations and origin of tiieir 
.both X-ray and opUcel. The information 
has been applied by Bohr to detormine 
of the olectTons round the nucleus of 
The problem is obviously much lees oom» 
hydrpgeu than for a heavy, atom, where 



each of the large number of electrons present acts on 
the other, and where the orbits described are much 
more intricate than the orbit of the single electron in 
hydrogen. Notwithstanding the great difficulties of 
such a Gomplicatod system of electrons in motion, it 
has been possible to fix the quantum numbers that 
characterise the motion of each electron, and to form 
at imy rate a rough idea of the character of the orbit. 

These planetary electrons divide themselves up into 
groups, according as their orbits are cliaracterized by 
one or more equal quantum numbers. Without going 
into detail a few examples may be given to illustrate 
the conclusions which have been readied. As we have 
seen, the first element hydrogen has a unclear charge 
of 1 and 1 electron; the second, helium, has a charge 
2 and 2 electrons, moving in coupled orbits on the 
detailed nature of which there is still some uncer- 
tainty. These two electrons form a definite group, 
known as the K group, which is common to all the 
elements except hydrogen. For increasing nuclear 
charge the K group of electrons retain their charac- 
teristics, but move with increasing speed, and ap- 
proach closer to the nucloua As we pass from helium 
of atomic number 2 to neon, number 10, a new group 
of electrons is added consisting of two sub-groups, 
each of four electrons, together called the L group. 
This L group appears in all atoms of higher atomic 
number, and, as in the case of the K group, the speed 
of motion of the electrons increases, and the sixe of 
their orbits diminishes with the atomic number. 
When once the L group has been completed a new 
and still more complicated M group of electrons 
begins farming outside it, and a similar process goes 
on until uranium, which has the highest atomic num- 
ber, is reached. 

It may be of interest to try to visualize the con- 
ception of the atom we have so far reached by taking 
•for illustration the heaviest atom, uranium. At the 
center of the atom is a minute nucleus surrounded by 
a swirling group of 92 electrons, all in motion in 
definite orbits, and occupying but by no means filling 
a volume very large compared with that of the 
nucleus. Some of the electrons describe nearly cir- 
cular orbits round the nucleus; others, orbits of a 
more elliptical shape whose axes rotate rapidly round 
the nucleus. The motion of the electrons in the dif- 
ferent groups is not necessarily confined to a definite 
region of the atom, but the eloctrorks of one gionp 
may penetrate deeply into the region mainly occu- 
pied by another group, thus giving a type of inter- 
connection or coupling between the various groups. 
The maximum speed of any electron depends on the 
cloaeneea of the approach to the nucleus, but the out- 
erxuost electron will have a minimum speed of more 
tb%u l,d00 kilometers per second, while the innermost 
K idections havq an average speed of more than IfiO,- 



216 


scmms 


[Voi** 1 


000 kilometers per second, or half the speed of light* 
When wo visualise the extraordinary complexity of 
the electronic system we may be surprised that it has 
been possible to find any order in the apparent med- 
ley of motions. 

In reaching these conclusions, which we owe largely 
to Professor Bohr and his co-workers, every available 
kind of data about the different atoms has been taken 
into consideration. A study of the X-ray spectra, in 
particular, affords information of great value as to 
the arrangement of the various groups in the atom, 
while the optical spectrum and general chemical prop- 
erties are of great importance in deciding the arrange- 
ments of the superficial electrons. While the solution 
of the grouping of the electrons proposed by Bohr 
has been assisted by considerations of this kind, it is 
not empirical in character, but has been largely based 
on general theoretical considerations of the orbits of 
electrons that arc physically possible on the general- 
ised quantum tlieory. The real problem involved may 
be illustrated in the following way. Suppose the gold 
nucleus be in some way stripped of its attendant 
seventy-nine electrons and that the atom is reconsti- 
tuted by the successive addition of electrons one by 
one. According to Bohr, the atom will be reorganized 
in one way only, and one group after another will 
successively form and be filled up in the manner out- 
lined. The nucleus atom has often been likened to a 
k)lar system where the sun corresponds to the nucleus 
and the planets to the electrons. The analogy, how- 
ever, must not be pressed too far. Suppose, for ex- 
ample, we imagined that some large and swift celes- 
tial visitor traverses and escapes from our solar sys- 
tem without any catastrophe to itself or the planets. 
There will inevitably result permanent changes in the 
lengths of the month and year, and our system will 
never return to its original state. Contrast this with 
the effect of shooting an electron or a particle tlirough 
the electronic structure of the atom- The motion of 
many of the electrons will be disturbed by its passage, 
and in special cases an electron may be removed from 
its orbit and hurled out of its atomic system. In a 
short time another electron will fall into the vacant 
place from one of the outer groups, and this vacant 
place in turn will be filled up, and so on until the 
atom is again reorganized. In all cases the final state 
of the electronic system is the same as in the begin- 
nirig. This illustration also serves to indicate the 
origin of the X-rays excited in the atom, for these 
arise in the process of refurmatiou of an atom from 
which an electron has been ejected, and the radiation 
of liighost frequency arises when the electron is re^ 
moved from the K group. 

It is possibly too soon to express a final opinion 
on the accuracy of this theory which defines the oui«# 
structure of the atom, but there can no doubt that 


it constitutes a great advance. Not 6^ does it otttk 
a general explanation of the optical and k-ray 
of the atom, but it accounts in detail many of tw 
most oharacteristie features of tihe periodic la^ of 
Mendel4ef . It gives us for the first Ibrn m deir idea 
of the reason for the appearance kp llw foimiy ^ 
elements of groups of consecutive elements with sin^ 
ilar chemical properties, such as the fmps analogous 
to the iron group and the unique groi;^ of tare earths. 
The theory of Bohr, like all living tttecnriSs, has not 
only correlated a multitude of isolated facts known 
about the atom, but has shown its power to ptediei 
new relations which can be verified by eacperimeatf 
f'or example, the theory predicted the relations whidi 
must subsist between the Rydberg constants of tba 
arc and spark spectra, and generally between all the 
successive optical spectra of an element, a pxedicticm 
so strikingly confirmed by Paschen’s work on the 
spectrum of doubly ionized aluminium and Fowler^S 
work on the spectrum of trebly ioniaed siliomu 
Finally, it predicted with such great confidence the 
chemical properties of the missing element, number 
72, that it gave the necessary incentive for its recent 
discovery. 

While the progress of our knowledge of the otiter 
structure of atoms has been much more rapid 
could have been anticipated, we clearly see that only 
a beginning has been made on this great problem, and 
that an enormous amount of work is still required 
before we can hope to form anything like a eminplete 
picture even of the outer structure of the atom. We 
may be confident that the main features of the atrue- 
ture are clear, but in a problem of such great eom^ 
plexity progress in detail must of necessity be diffl*- 
cult and slow. 

We have not so far referred to the very 
question of the explanation on this theory 
diemicai combination of atoms. In fact, as ydt' the 
theory has hardly concerned itself with modular 
gtraoture. On the chemical side, however, eerlaiti 
advances have already been inade, notably by 0. N. 
Lewia, Kossol, and Langmuir, in the interpretation of 
the chemical evidence by the idea of shar^ doottone, 
which play a part in the electronic structuxe of two 
combined atoms. There can be little doubt that the 
next decade will see an intensified attack by phyai*dele 
and chemists on this very important but undooMadly 
very complicated question. 

Before leaving this subject, it may be of inte(re0fc to 
ref« to certain points in Bohr’s theory of a mOrO 
philosophical nature. It is seen that the orbits and 
energies of the various groups of electrons eah he 
specified by certain quantom numbers, and tiie itottvie 
of the radiation associated with a change of ek'o 
be defined. But at the same totpe ve can M 
why these orbits are idfme penUissibto 
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flr ^nder^tand the mechanism by which 
nn^ti^Q hf eihitted. It may be quite possible to 
IbfWtlele aeaarately the energy relation of the elec> 
trona in the atom on a simple theory, and to explain 
in ecmaideiMAda detail all the properties of an atom, 
without any dear understimding of the underlying 
prooMea whidi lead to these results. It is natural to 
hope l^bat with advance of knowledge we may be able 
to grasp the details of the process which leads to the 
emiasiem of radiation, and to understand why the 
orbits of the electrons in the atom are defined by the 
quantum relations. Some, however, are inclined to 
take the view that in the present state of knowledge 
it may be quite impossible in the nature of things to 
form that detailed picture in space and time of suc- 
cessive events that we have been accustomed to con- 
sider as so important a part of a complete theory. 
The atom is naturally the most fundamental structure 
presented to us. Its properties must explain the 
properties of all more complicated structures, includ- 
ing matter in bulk, but we may not, therefore, be jus- 
tified in expecting that its processes can be explained 
in terms of concepts derived entirely from a study of 
molar properties. The atomic processes involved may 
be so fundamental that a complete understanding may 
be (knied us. It is early yet to be pessimistic on this 
question, for we may hope that our difficulties may 
any day be resolved by further discoveries. 

We must now turn our attention to that new and 
comparatively unexplored territory, the nucleus of the 
atom. In a discussion on the structure of the atom 
ton yeara ago, in answer to a question on the structure 
of the nucleus, 1 was rash enough to say that it was 
a problem that might well be left to the next genera- 
tion, for at that time there seemed to be few obvious 
methods of attack to throw light on its constitution. 
Wink much more progress has been made than ap- 
peared possible at that time, the problem of the 
straetuxu of the nucleus is iiiherently more difficult 
than tito allied problem already considered of the 
stmeture of the outer atom, where we have a wealth 
of xntonnation obtained from the study of light and 
x^y spectra and from the chemical properties to 
tost the accuracy of our theories. 

In toe case of the nucleus, we know its resultant 
toarge^ fixed by Moseley’s law, and its mass, which is 
Vexy nearly equal to the mass of the whole atom, since 
tbs muss of the planetary electroxuB is relativ^y very 
small and may for moat purposes be neglected. We 
know tout the nucleus is o£ sise minute compared with 
toat of the whole atom, and can with aenne confidence 
sat a m$3dmvaa limit to its sine. The study of radio- 
dkcttot bodies has provided us with very valoabib in- 
Isfuyitom on the structure of the nucteos, for we 
JknM toat toe a and fi particles most be expelled 
lltoi k strong evidence that toe very 


penetrating y rays represent modes of vibration of the 
dectrons contained in its structure. In the long series 
of transformations which occur in the uranium atom, 
eight a particles are emitted and six electrons, and it 
seems clear that the nucleus of a heavy atom is built 
up, in part at least, of helium nuclei and electrons. 
It is natural to suppose that many of the ordinary 
stable atoms are constituted in a similar way. It is 
a matter of remark that no indication has been ob- 
tained that the lightest nucleus, viz,, that of hydrogen, 
is liberated in these transformations, where the proc- 
esses occurring are of so fundamental a character. At 
the same time, it is evident that the hydrogen nucleus 
must be a unit in the structure of some atoms, and 
this has been confirmed by direct experiment. Dr. 
Chadwick and I have observed that swift hydrogen 
nnclei are released from tlie elements boron, nitrogen, 
fiuorine, sodium, aluminium, and phosphorus when 
they are bombarded by swift a particles, ^ and there is 
little room for doubt that these hydrogen nuclei form 
an essentiol part of the nuclear structure. The speed 
of ejection of these nuclei depends on the velocity of 
the n particle and on the element bombarded. It is of 
interest to note that the hydrogen nuclei are liberated 
in all directions, but the speed in the backward direc- 
tion is always somewhat less than in the direction of 
the tt particle. Such a result receives a simple ex- 
planation if W 0 suppose that the hydrogen nuclei are 
not built into the main nucleus but exist as satelUtos 
probably in motion round a central core. There can 
be no doubt that bombardment by a particles has 
effected a veritable disintegration of the nuclei of this 
group of elements. It is significant that the libera- 
tion of hydrogen nuclei only occurs in elements of 
odd atomic number, viz. 5, 7, 9, 11, 13, 15, the ele- 
ments of even number appearing quite unaffected. 
For a collision of an a particle to be effective, it must 
either pass close to the nucleus or actually penetrate 
its structure. The chance of tills is excessively small 
on account of the minute size of the nucleus. For 
example, although each individual a particle will pass 
through the outer structure of more than 190,000 
atoms of aluminium in its path, it is only about one 
a particle in a million that gets close enough to the 
nucleus to effect the liberation of its liydrogen satel- 
lite. 

This artificial disintegration of elements by a par- 
ticles takes place only on a minute scale, and its ob- 
servation has only been possible by the counting of 
individual swift hydrogen nuclei by the scintillations 
they produce in zinc sulphide. 

These experiments suggest that the hydrogen nu- 
cleus or proton must be one of the fundi^ental units 
which build up a nucleus, and it seems highly prob- 
able that the helium nucleus is a secondary building 
unit oon^poaed of the very close union of four protons 
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and two electrons. The view that the nuclei of ail 
atoms axe ultimately built up of protons of mass 
nearly one and of electrons has been strongly sup- 
ported and extended by the study of isotopes. It was 
early observed that some of the radioactive elements 
which showed distinct radioactive properties were 
chemically so alike that it was impossible to effect 
their separation when mixed together. Similar ele- 
ments of this kind were called ^^isotopes'^ by Soddy, 
since they appeared to occupy the same place in the 
periodic table. For example, a number of radioactive 
elemct\ts in the uranium and thorium scries have been 
found to have physical and chemical properties iden- 
tical with those of ordinary lead, but yet to have 
atomic weights differing from ordinary lead, and also 
distinctive radioactive properties. The nuclear theory 
of the atom offers at once a simple interpretation of 
the relation between isotopic elmnents. Since the 
chemical properties of an element are controlled by 
its nuclear charge and little influenced by its mass, 
isotopes must correspond to atoms with the same 
nuclear charge but of different nuclear mass. Such a 
view also offers a simple explanation why the radio- 
active isotopes diow different radioactive properties, 
for it is to be anticipated that the stability of a nu- 
cleus will be much influenced by its mass and arrange- 
ment. 

Our knowledge of Isotopes has be«i widely ex- 
tended in the last few years by Aston, who has devised 
an accurate direct method for showing the presence 
of isotopes in the ordinary elements. He has found 
that some of the elements are *‘pure” — i.e., consist of 
atoms of identical mass — while others contain a mix- 
ture of two or more isotopes. In the case of the iso- 
topic elements, the atomic mass, as ordinarily meas- 
ured by the chemist, is a mean value depending on 
the atomic masses of the individual isotopes and their 
relative abundance. These investigations have not 
only shown clearly that the number of distinct species 
of atoms is much greater than was supposed, but have 
brought out a relation between the elements of great 
interest and importance. The atomic masses of the 
isotopes of most of the elements examined have been 
found, to an accuracy of about one in a thousand, to 
be whole numbers in terms of oxygen, 16. This indi- 
cates that the nuclei are ultimately built up of protons 
of mass very nearly one and of electrons. It is nat- 
ural to suppose that this building unit is the hydrogen 
nucleus, but that its average mass in the complex 
nucleus is somewhat less than its mass in the free state 
owing to the close packing of the charged units in the 
nuclear structure. We have already seen that the 
hdium nucleus of mass 4 is probably a secondary unit 
of great importance in the building up of many 
iLtoms, and it may be that other simple combinations 
of protons and electrons of mass 2 and 3 occur in the 


nucleus, but these have not been obspifed % 
state. 

While the mass of the majority 
nearly whole numbers, certain casSi^^ilMVO boev ^ 
served by Aston where this rule is dspKTtsd 

from. Such variations in mass may 
of great importance in throwing lightiiNi^llM 
ment and closeness of packing of 
electrons, and for tliis reason it is to 
may soon prove possible to compare wtmww 

the elements with much greater preciakiii eiw than 
at present. ^ 

While wo may be confldent that the pviolon imd 
electron are the ultimate units which taha port in Ihe 
building up of all nuclei, and can deduce uriUi aenne 
certainty the number of protons and eleataittA in the 
nuclei of all atoms, we have little, if any,infoMlithm 
on the distribution of these units in the^wfccia or on 
the nature of the forces that hold them in oQmlibrhim. 
While it is known that the law of the inrwee square 
holds for the electrical forces some distanee from the 
nucleus, it seems certain that this law breulcs down 
inside the nucleus. A detailed study of the eollirioiw 
between a particles end hydrogen atoms, wjtev tile 
nuclei approach very close to each other, that 

the forces between nuclei increase ultimtrtdy milch 
more rapidly than is to bo expected from tiae law of 
the inverse square, and it may be that new and nOttr- 
pected forces may come into importance at ihe very 
small distances separating the protons and itiotiamaa 
in the nucleus. Until we gain more information on 
the nature and law of variation of tiie fonoas ^iilde 
the nucleus, further progress on the detailed atriio- 
ture of the nucleus may be difficult. At Ube aame 
time, there arc still a number of hopeful directions ia 
which an attack may be mode on tliis most diffienlt iik{ 
problems. A detailed study of the y rays from 
active bodies may be expected to yield informslkm ws 
to the motion of the electrons inside the nuckM%: 4 liid 
it may be, as Ellis has suggested, that quantinn laws 
are operative inside as well as outside the 
From a study of the relative proportions of tiw Ele- 
ments in the earth’s crust, Harkins has shewn thit 
elements of even atomic number are much mow alkiti* 
dant than elements of odd number, suggedting a 
marked difference of stability in these two dMW bf 
elements. It seems probable that any prooew iM* 
lar evolution must be intimately connected witii tise 
building up of complex nuclei from simpler onai* Md 
its study may thus be expected to throw mn^ %iitt 
on the evolution of the elements. 

nucleus of a heavy atom is undoubtedly a vio^ 
oomplieated Bystem, and in a sense a wc»rM of its 
own, little, if at all, influenced by tiie ordbaxyidqm^ 
eSl and chemical agencies St our eommuxid* 

^ consider the mass of a tmeleim 
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Vidtu)^ it 00 emB eertain that ite density is many bil- 


Uoite of times that of our heaviest element. Yet, if 
^ ikmld form a magnified picture of the nucleus, we 
should expect that it would show a discontumous 
structure, occupied but not filled by the minute build* 
ing units, the protons and electrons, in ceaseless rapid 
motion controlled by their mutual forces. 

Before leaving this subject it is desirable to say a 
few words ou the important question of the energy 
relations involved in the formation and disintegration 
of atomic nuclei, first opened up by the study of 
radioactivity. For example, it is well known that the 
total evolution of energy during the complete disin- 
temptation of one gramme of radium is many millions 
of times greater than in the complete combustion of 
an equal weight of coal. It is known that this energy 
is initially mostly emitted in the kinetic form of 
swift fit and P particles, and the energy of motion of 
these bodies is ultimately converted into heat when 
they are stopped by matter. Since it is believed that 
the radioactive elements were analogous in structure 
to the ordinary inactive elements the idea naturally 
arose that the atoms of all the elements contained a 
similar concentration of energy, which would be avail* 
able for use if only some simple method could be dis- 
covered of promoting and controlling their disinte- 
gration. This possibility of obtaining new and cheap 
sources of energy for practical purposes was natu- 
rally on alluring prospect to the lay and scientific 
man alike. It is quite true that, if we were able to 
hasten the radioactive processes in uranium and thor- 
ium so that the whole cycle of their disintegration 
could be confined to a few days instead of being 
spread over thousands of millions of years, those ele- 
ments would provide very convenient sources of en- 
ergy on a sufficient scale to be of considerable prac- 
tical importance. Unfortunately, although many ex- 
periments have been tried, there is no evidence that 
the rate of disintegration of these elements can be 
altered in the slightest degree by the most powerful 
laboratory agencies. With increase in our knowledge 
of atomic structure there bos been a gradual change 
of our point of view on this important question, and 
there is by no means the same certainty to-day as a 
decade ago that the atoms of an element contain hid- 
den stores of energy. It may be worth while to spend 
a few minutes in discussing the reason for this change 
in outlook. This can best bo illustrated by consider- 
ing an interesting analogy between the transforma- 
tion of a radioactive nudeus and the changes in the 
electron arrangement of an ordinary atom. It is now 
well known that it is possible by means of electron 
bombardment or by appropriate radiation to excite 
ah atom in such a way that one of its superficial eleo- 
tooAS is displaced from Hs ordinary stable position to 
temporarily stable pofidtion further removed 
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from the nucleus. This electron in course of time 
fails back into its old position, and its potential m- 
ergy is converted into radiation in the process. There 
is some reason for believing that the electron has a 
definite average life in the displaced position, and 
that the chance of its return to its original position 
is governed by the laws of probability. In some re- 
spects an ^^excited'^ atom of this kind is thus anal- 
ogous to a radioactive atom, but of coarse the energy 
released in the disintegration of a nucleus is of an 
entirely different order of magnitude from the energy 
released by return of the electron in the excited atom. 
It may be that the elements, uranium and thorium, 
represent the sole survivals in the earth to-day of 
tj^es of elements that were common in the long dis- 
tant ages, when the atoms now compoaing the earth 
were in course of formation. A fraction of the atoms 
of uranium atid thorium formed at that time has sur- 
vived over the long interval on account of their very 
slow rate of transformation. It is thus possible to 
regard these atoms as having not yet completed the 
cycle of changes which the ordinary atoms have long 
since passed through, and tlmt the atoms are still in 
the '^excited” state where the nuclear units have not 
yet arranged themselves in positions of ultimate equi- 
librium, but still have a surplus of energy which can 
only be released in the form of the characteristic 
radiation from active matter. On such a view, the 
presence of a store of energy ready for release is not 
a property of all atoms, but only of a special class of 
atoms like the radioactive atoms which have not yet 
reached the final state for equilibrium. 

It may be urged that the artificial disintegration of 
certain elements by bombardment with swift a par- 
ticles gives definite evidence of a store of energy in 
some of the ordinary elements, for it is known that 
a few of the hydrogen nuclei, released from alumin- 
ium for example, are expelled with such swiftness 
that the particle has a greater individual energy than 
the a particle which causes their liberation. Unfor- 
tunately, it is very difficult to give a definite answer 
on this point until we know more of the details of 
this disintegration. 

On the other hand, another method of attack on this 
question has become important during the last few 
years, based on the oomparison of the relative masses 
of the elements. This new point of view can best be 
illustrated by a oomparison of the atomic masses of 
hydrogen and helium. As we have seen, it seems very 
probable that helium is not an ultimate unit in the 
structure of nuclei, but is a very close combination 
of four hydrogfen nuclei and two electrons. The mass 
of the helium nucleus, 400 in terms of 0:r^l6, is 
considerably less than the mass 4.03 of four hydrogen 
huclei. On modem views there is believed to be a 
ver;^ dose connection between mass and energy, and 
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thte loss in mass in the synthesis of the helium nu- 
eleus from hydrogen nuclei indicates that a large 
amount of energy in the form of radiation has been 
rdeased in the building of the helium nucleus from 
its components. It is easy to calculate from this loss 
of mass that the energy set free in forming one 
gramme of helium is large even compared with that 
liberated in the total disintegration of one gramme of 
radium. For example, calculation shows that the en* 
ergy released in the formation of one pound of helium 
gas is equivalent to the energy emitted in the com- 
pleto combustion of about eight thousand tons of pure 
carbon. It has been suggested by Eddington and 
Perrin that it is mainly to this source of energy that 
we must look to maintain the heat omission of the sun 
and hot stars over long periods of time. Calculations 
of the loss of heat from the sun show that this syn- 
thesis of helium need only take place slowly in order 
to maintain Ihe present rate of radiation for periods 
of the order of one thousand million years. It must 
be acknowledged that these arguments are somewhat 
speculative in character, for no certain experimental 
evidence has yet been obtained that helium can be 
formed from hydrogen. 

The evidence of the slow rate of stellar evolution, 
however, certainly? indicates that the synthesis of he- 
lium, and perhaps other elements of higher atomic 
weight, may take place slowly in the interior of hot 
stars. While in the electric discharge through hy- 
drogen at low pressure we can easily reproduce the 
conditions of the interior of the hottest star as far as 
regards the energy of motion of the riectrons and hy- 
drogen nuclei, we can not hope to reproduce that 
enormous density of radiation which must exist in 
the interior of a giant star. For this and other rea- 
sons it may be very difficult, or even impossible, to 
produce helium from hydrogen under laboratory con- 
ditions. 

If this view of the groat heat emission in the forma- 
tion of helium be correct, it is clear that the helium 
nucleus is the most stable of all nuclei, for an amount 
of energy corresponding to three or four a particles 
would he required to disrupt it into its components. 
In addition, since the mass of the proton in nuclei is 
nearly 1.000 instead of its mass 1,0072 in the free 
state, it follows that much more energy must be put 
into the atom than will be liberated by its disintegra- 
tion into its ultimate units. At the same time, if we 
consider an atom of oxygen, which may be supposed 
to be built up of four helium nuclei as secondary t 
units, the change of mass, if any, in its synthesis 
from already formed helium nuclei is so small that 
we can not yet be certain whether there will be a gain 
or loss of energy by its disintegration into heAivm 
uudei, but in any case we are certain that the magni- 
tude of the energy will be much less than for the syn- 


thesis of hdium from h3rdfogen. Our 
hhis subject of energy changes in the £Drmatiottkf^O|v)f^ 
integration of atoms in general is as yet 
tain and speculative to give any decided 
future possibilities in this direction, but X en- 
deavored to outline some of the main arguj^ilill 
which should be taken into account. ^ V 

I must now bring to an end my survey, I am atriad 
all too brief and inadequate, of this great period of 
advance in physical science. In the short time at 
disposal it has been impossible for me, mm H 1 1^ 
the knowledge, to refer to the great ad^MENM^ m 
during the period under consideration in all baaiidvdb 
of pure and applied science. I am well aware that lb 
some departments the progress made may justly 
pare with that of my own subject. In these great ad^ 
ditions to our knowledge of the structure of mattCEr 
every civilised nation has taken an active part, but 
we may be justly proud that this country has ibqmSb 
many fundamental contributions. With this country 
I must properly include our Dominions overseas, 
they have not been behindhand in their contrifafoittenfa 
to this new knowledge. It is, I am sure, a rngitCiCi^ 
pride to this country that the scientific men ef 
Dominions have been responsible for some of the ttiddt 
fundamental discoveries of this epoch, partioulaiiy in 
radioactivity. 

This tide of advance was continuous from 18M^ bat 
there was an inevitable slackening during the War. 
It is a matter of good omen that, in the last few 
years, the old rate of progress has not only been 
maintained but even intensified, and there appears tP 
be no obvious sign that tlus period of great advaims 
has come to an end. There has never been a than 
when the enthusiasm of the scientific workers was 
greater, or when there was a more hopeful feeling 
that great advances were imminent. This feeling is 
no doubt in part due to the great improvement during 
this epoch of the technical methods of attaric, for 
problems that at one time seemed unatiackablo^ tign 
now seen to be likely to fall before the new methods. 
In the main, the epoch under consideration has bean 
an age of experiment, where the experimenter has 
been the pioneer in the attack on new problems. At 
the same time, it has been also an age of bold ideas 
in theory, as the Quantum Theory and the Theory. of 
Bdativity so well illustrate. 

X feri it is a great privilege to have witnessed tUa 
period, which may almost be termed the Benausanoe 
of ^ysics. It has been of extraordinary intelleotual 
interest to watch the gradual unfolding of new ideas 
and the ever-changing methods of attack on difSeolt 
problems. It has been of great inten^t, too, to note 
the compaxative simplicity of the ideas have xdti- 
riiately emerged. For axample, no one eonld have 
antiei^ated that the general ^atkm between riie 




nmxiB would prove to be of so simple a ebaracter as 
we now believe it to be. It is an illustration of the 
fact that Nature appears to work in a simple way, 
and that the more fundamental the problem often 
simpler are the conceptions needed for its explana- 
tion. The rapidity and certitude of the advance in 
this epoch have largely de})end6d on the fact that it 
has been possible to devise expeiriments so tliat few 
variables were involved. For example, the study of 
the structure of the atom has been much facilitated 
by the possibility of examining the e£^ect8 dne to a 
single atom of matter, or, as in radioactivity or x-rays, 
of studying processes going on in the individual atom 
which were quite uninfluenced by external conditions. 

In watching the rapidity of this tide of advance in 
physics I have become more and more impressed by 
the power of the acientiftc method of extending our 
knowledge of Nature. Experiment, directed by the 
disciplined imagination either of an individual^ or still 
bettei', of a group of individuals of varied mental out- 
look, is able to achieve results which far transcend the 
imagination alone of the greatest natural philosopher. 
Experiment without imagination, or imagination 
without recourse to experiment, can acoomplisli little, 
but, for effective progress, a happy blend of these two 
powers is necessary. The unknown appears as a 
dense mist before the eyes of men. In penetrating 
this obscurity we can not invoke the aid of supermen, 
but must depend on the combined efforts of a number 
of adequately trained ordinary men of scientific im- 
agination. Each in his own special field of inquiry 
is enabled by the scientific method to penetrate a short 
distance, and his work reacts upon and infiuences the 
whole body of other workers. From time to time 
there arises an illuminating conception, based on 
accumulated knowledge, which lights up a large re- 
gion and shows the connection between these individ- 
ual efforts, so that a general advance follows. The 
attack begins anew on a wider front, and often with 
improved technical weapons. The conception which 
led to this advance often appears simple and obvious 
when once it has been put l^rward. This is a common 
experience, and the scientific man often feels a sense 
of disappointment that he himself had not foreseen 
a development which ultimately seams so clear and 
inevitable. 

The intelleotual interest due to the rapid growth of 
science to-day can not fail to act as a stimulus to 
young men to join in scientific investigation. In every 
branch of science there are numerous problems of 
fundamental interest end importance which await 
solution. We may confidently predict an accelerated 
fate of progress of scientific discovery, beneficial to 
nia&ki&d o^tainly in a material but possibly even 
laore so in an intellectual sense. In order to obtain 
fbe best results oertein condititms inust^ bowever, be 


fulfilled. It is necessary that our universities and 
other specific institutions should be liberally sup- 
ported, so as not only to be in a position to train ade- 
quately young investigators of promise, but also to 
serve themselves as active centers of research. At the 
same time there must be a reasonable oompetence for 
those who have shown a capacity for original investi- 
gation, Not least, peace throughout the civilized 
wofld is as important for rapid scientific development 
as for general commercial prosperity. Indeed, science 
is truly international, and for progress in many direc- 
tions the co-operation of nations is as essential as the 
cooperation of individuals. Science, no less than in- 
dustry, desires a stability not yet acJiieved in world 
conditions. 

There is an error far too prevalent to-day that sci- 
ence progresses by the demolition of former well- 
established theories, Such is very rarely the case. 
For example, it is often stated that Einstein’s general 
theory of relativity has overthrown the work of New- 
ton on gravitation. No statement could be farther 
from the truth. Theix works, in fact, are hardly com- 
parable, for they deal with different fields of thought. 
So far as the worx of Einstein is relevant to tliat of 
Newton, it is simply a generalization and broadening 
of its basis; in fact, a typical case of mathematical 
and physical development. In general, a great prin- 
ciple is not discarded but so modified that it rests on 
a broader and more stable basis. 

It is clear that the splendid period of scientific 
activity which we have reviewed to-night owes much 
of its success and intellectual appeal to the labors of 
those great men in the past, who wisely laid the sure 
foundations on which the scientific worker builds to- 
day, or to quote from the words inscribed in the dome 
of the National Gallery, ‘^The works of those who 
have stood the test of ages have a claim to that respect 
and veneration to which no modern can pretend.” 

Eenbst Ruthkhford 

SCIENTIFIC EVENTS 
THE OORGAS MEMORIAL INSTITUTE OF 
TROPICAL AND PREVENTIVE 
MEDICINE^ 

1. The Gorgas Memorial was organized under the 
laws of the state of Delaware with Admiral Braisted, 
Honorable John Bassett Moore, Suigepn General Ire- 
land, Surgeon General Stitt, Surgeon General Gum- 
ming, Dr. Leo S. Rowe, Honorable Jose E. Lefevre 
of the Panaman Legation, President Belisario Forras 
of I^ama, and Dr. Franklin Martin as the sponsors. 

2. The object of the organization is to raise money, 

1 Statement presented to the American Medical Asso- 
ciation by Dr. Franklin H. Martin. 
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the interest of which will snstam a working memorial 
to General Gorges, whose genius stamped out yellow 
fever and malaria in Cuba and Panama, and who 
taught us how to control those diseases. 

3. The memorial is to be known as the Gorgas Me- 
morial Institute of Tropical and Preventive Medicine, 
and will take the form of a research laboratory and a 
teaching institute in Panama for those branches of 
medicine. 

4. The headquarters of this institute will be pre- 
sided over by a board of scientific directors, of which 
Profeissor Richard P, Strong, of Harvard University, 
has been selected as the first director. The institute 
will be located in Panama on a beautiful site on the 
shore of the Pacific, which was formerly in the exposi- 
tion grounds of the city of Panama. The site was 
donated by the Republic of Panama, and President 
Porras, backed by the citkens of Panama, has guar- 
anteed the initial buildings. 

5. It is the plan of the directors of the institute to 
raise the sum of five million dollars, which will be in- 
vested in trust securities, and only the interest of 
which is to be used to carry on the purposes of the 
ozgani;!;ation. 

6. The board of directors is composed of the fol- 
lowing named men : 

Honorary prosidont, proaideut of the United States. 

Hr, Boliaario Porras, proaident, Republic of Panama, 
Surgeon General Merritte W. Ireland, United Btatea 
Army, Washington* 

Surgeon General Hugh S. Gumming, United States Pvib- 
lic Health Service. 

Dr. Seale Harris, president of the Southern Medical 
Association, 

Mr. Bernard Baruch, New York. 

Mr, W. P. C. Harding, president of the Federal Reserve 
Bank, Boston. 

Mr. Fred W. Upham, president, Consumers' Company, 
Chicago. 

Dr. W. H. G. Logan, professor of oral surgery, Chicago 
College of Dental Surgery, 

Dr. Gilbert Fite-PatHck, chairman of the board of con- 
trol, American Institute of Homeopathy, Chicago. 
Dr. liOO S. Rowe, director-general, Pan American Union, 
Washington. 

Burgeon General Edgar R. Stitt, United States Navy, 
Washington. 

Brig. Gen. Robert E. Noble, Surgeon General's Library, 
Washington. 

Hon. R. J. Alfard, Panaman minister, Washington, D. C. 
Judge John Bassett Moore, Court of International Jus- 
tice, The Hague. 

Mr. Samuel Gompers, president of the American Federa- 
tion of Labor. 

Brig. Gen. Charles 0. Dawes, president of the Central 
Trust Company of Dlinois. 

Mr. Adolph Ochs, editor, New York Tvmes, New York* 
Dr. Prank BflUngs, Chicago. 

Vice-president and chairman of ^aord of Directors, Dr» 


Franklin H. Martin, director-general, American Col- 
lege of Surgeons. 

THE ROOSEVELT WILD LIFE FOREST 
EXPERIMENT STATION 

,ri' 

Thk Roosevelt Wild Life Forest Experiment 
tion, Syracuse, N. Y., recently received a valuable 
gift in the form of an exhibit showing in 14 stages the 
preparation of Hudson seal or seal-dyed muskrat 
from the raw skin to the fully dyed fur. This exhibit 
is enclosed in a polished mahogany case, 20 feet long, 
with plate glass front, and with electrical illumina^ 
tion. The whole exhibit is beautifully executed. This 
gift was made by A. Hollander & Son, of Newark, 
N. J., the leading dyers of this fur, and through the 
friendly services of Mr, Max Herskovitz, of Alfred 
Herskovitz and Son, Now York City. 

Mr. Edward R. Warren, fur naturalist of the sta- 
tion, is continuing his investigations of the beaver in 
the Yellowstone National Park, begun in ^921. He is 
aided by Mr. James E. Mills, a volunteer assistant. 
These studios have been made possible by the gift of 
the services of these men and by funds from members 
of the Board of Trade of the Fur Industry of New 
York City. The cooperation on the part of these men 
of the fur industry is a part of their program to 
encourage research and conservation of fur-bearing 
animals, as they realize that the permanenc^e of the 
industry depends upon a sustained yield of raw fur. 

Mr. Aretas A. Saunders, field ornithologist, has 
devoted the summer to a study of the breeding 
grounds of ducks in western New York. His report 
on the birds of the Alleghany State Park has just 
been published in the Roosevelt Wild Life Bulletin, 

Dr. Charles E. Johnson, formerly fur naturalist of 
the station, who made a study of the Adirondack 
beaver for the station in 1921, has devoted the eum- 
mer to a study of the status of muskrat in western 
New York. Dr, Johnson, recently of the University 
of Elansas, has accepted a professorship in the de- 
partment of forest zoology in the New York State 
College of Forestry, 

Dr. William C. Kendall, ichthyologist, assisted by 
W. A. Dence and W. P. Osborn, continued his inves- 
tigation of the trout of the Cranberry Lake region in 
the western Adirondacks which is being made in co- 
operation with Commissioner Alexander Macdonald, 
of the N. Y. State Conservation CommisBion. Theee 
are the finest trout waters in the Adirondacks, 

Caxa. C. Adams 
Direet 0 r 

THE WORLD*8 DAIRY COKORESS 

Thu owning se^ns of the congras will l;iie 
on OctoW 2 and 3 at Waahini^n/ wliea itie 
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sioBs will be of broad international oharaeter. The 
first day will be devoted largely to the official wel- 
come of delegates. It is expected that President 
Coolidge will welcome to America the representatives 
, of the 37 govemmontfi which ore sending delegates in 
response to the invitation of our State Department. 
In the event of his absence, Charles E. Hughes, sec- 
retary of state, will speak. It is planned to have the 
address of welcome responded to by J, Maenhaut, of 
Brussels, Belgium, president of the International 
Dairy Federation. Other speakers scheduled for the 
Washington sessions include: H. E. Van Norman, 
president of the World's Dairy Congress Association; 
Herbert Hoover, secretary of commerce; F. 0. Low- 
den, ex-governor of Illinois, and president of the Hoi- 
stein-Friesian Association of America; Charles 
Porcher, editor of Le Lait, of Lyon, France; L. Q. 
Michaels, representing the International Institute of 
Agriculture, Rome, Italy; J. A. Ruddick, Dairy and 
Cold Storage Commissioner, Agricultural Department 
of Canada; Henry C. Wallace, secretary of agricul- 
ture for the United States, and J. D. Miller, president 
of the National Federation of Milk Producers and 
vice-president and general counsel of the Dairymen's 
League, Inc., Utica, New York. 

The congress delegates will spend October 4 at 
Philadelphia as guests of the National Dairy Coun- 
cil. After their welcome by Mayor J. H. Moore, they 
will spend the day in observing the methods employed 
by the council in promoting a wiser use of milk. At 
the session, Dr. Clyde L. King, secretary of the Com- 
monwealth of Pennsylvania, who has for several years 
arbitrated milk disputes at Philadelphia and at Bal- 
timore, Md., will preside, and the speakers will in- 
clude M. D. Munn, president of the National Dairy 
Council. Gifford Pinohot, governor of Pennsylvania, 
will address the delegates at a banquet in the evening. 

The delegates will hold their meeting from October 
5 to 10 in cooperation with the seventeenth annual 
National Dairy Exposition at Syracuse, New York. 
There, several sessions will be held simultaneously 
each morning and visitors may choose those dealing 
with the topics of particular interest to them. The 
topics, from day to day, will be os follows : 

October 5 — (1) Evaporated, ooudeased and dried milk 
in the dietary; (2) business organization; (3) cheese 
production; (4) extension methods in dairy education; 
(5) daily publications. 

October 6 — (1) The nutritional value of milk; (2) 
ice cream problems; (8) improving and protecting the 
ndlk supply; (4) methods of dairy instruction; (5) 
dairy publications. 

October 8 — (1) Educating the public in the value of 
»d3k; (2) cooperative milk marketing; (3) control of 
quality in manufaotuTed products; <4) transportation 
^nd J)uft Wdiing; (5) milk in the diet. 

^ty ndlk problems; (2) cooperative 


marketing of manufoctnrod products; (3) butter manu- 
facture; (4) milk secretion and the nutrition of dairy 
cows; (5) chemistry and bacteriology of milk. 

October 10 — (1) Equipment, construction and stand- 
ardisation; (2) condensed milk and inllk products; (3) 
the control of the quality of milk; (4) breeding; (5) 
diseases of dairy cattle. 

Among the prominent speakers will be : 

A. Peter, director of the Oovernmont Dairy School, at 
Kutti, Zollikofen, professor of dairying in the Federal 
Technical High School, at Zurich, Switzerland; Dr. Con^ 
stantino Gorin S, professor of bacteriology and hygiene, 
Agricultural High School, Milan, and at the University 
of Pavia, Italy; Dr, H. H. Loltck, professor of dairyhig 
and chief of the dairy research department, West of 
Scotland Agricultural College; J. H. Blackshaw, O.B.E., 
dairy eommisaioner, Ministry of Agriculture and Fish- 
eries, England; Dr. A. J. Swaving, inspector of dairy- 
ing, Department of Agriculture, Holland; Dr, L. B. 
Mendel, physiological chemist of Yale University and 
editor of The Journal of Biological Chemistry; Dr. H. 
C. Shermnn, professor of food chemistry, Columbia Uni- 
versity; Dr. E. V. McCollum, professor of chemical 
hygiene, Johns Hopkins University; Dr. Willibald 
Winkler, professor of dairying industry and bacteriology, 
Hochschnle fuer Bodenkulture, Vienna; Miss Helen G. 
Campbell, of the Dairy and Cold Storage Commission, 
Department of Agriculture, Canada; Dr. C. Orla-Jensen, 
professor in veterinary sciences and bacteriology, Royal 
Agricultural and Veterinary College of Denmark; Dr. 
Haakon Isnachsen, professor of animal nutrition, Royal 
Agricultural College of Norway; Dr. Oaakar Laxa, pro- 
fessor and director, Bacteriological Institute, Slovak 
Polytochnic School, Prague; Professor A. Miyawoki, of 
the Hokkaido Imperial University, Sapporo; J, H. 
Maggs, chairman of the directors, United Dairies, Ltd., 
Loudon; J. L. Kraft, the American cheese distributor; 
E. C. Sutton, the American ice cream manufacturer; 
John Drysdnlc, of the Scottish Agricultural Society; J. 
Hill, manager of the Belfast (Ireland) Cooperative 
Society. 

THE ECLIPSED ECLIPSE 

Dr. E, E. Si/)SS0n, Science Service, reports from 
San Diego: Although the eclipse was eclipsed by 
clouds, a lot has been learned about how to take it. 

I have just seen something that has never been seen 
before— motion pictures of a solar eclipse. These are 
still in the negative stage and on account of low visi- 
bility do not amount to much ns movies, but they 
demonstrate tliat the new methods of aerial observa- 
tion employed by the aircraft squadron at San Diego 
under the command of Captain A. W. Marshall will 
be valuable aid to both astronomy and meteorology. 
No wonder the telescope on Point Loma could not 
penetrate the clouds, for three successive veils inter* 
posed between them and the sun : First, stratus olouds 
from 600 feet to 4,000; next a fairly clear stretch up 
to 17^000, where the filers entered dense alto-sumulus, 
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tiirdogh breaks in which they could see the lighter 
cirrus floating at 30,000. Lieutenant B. H, Wyatti 
y/bo planned the observations, took his post in the 
comparatively clear layer at 13,000 feet, facing the 
shadow of the moon advancing from the north. To 
the right of its edge he saw a sharp red line extend- 
ing along the horizon and a halo around the sun 
fifteen diameters away from it. During totality the 
recording thermometer at this altitude showed a riiie 
of three and a half degrees Fahrenlieit instead of the 
anticipated drop period. The humidity fell from 
sixty-three to fifty-two per cent. On the northeast 
quadrant of the sun a red plume projected more than 
half the sun’s diameter. Lieutenant Wyatt was able 
to warn the astronomers three days in advance that 
September 1.0 would probably be cloudy, for he finds 
that when the upper air is fifteen degrees wanner 
than below, the coast of Southern California is in for 
fog. Ordinarily there is a fall of three degrees for 
each thousand feet ascended, but this is reversed when 
the hot air currents rising from the deserts of south- 
east California and Arizona moving seaward over-run 
the cold damp air from the ocean. Lieutenant Wyatt 
explained his theory of long range forecasting at 
the Los Angeles meeting of the American Association 
for the Advancement of Science. 

FELLOWSHIPS IN COAL MINING 
PROBLEMS 

Thx six college graduates who have been appointed 
to the annual research fellowships at the Carnegie 
Institute of Technology in PittsWrgh have already 
begun their studies of a wide variety of coal-mining 
problems. A significant feature of the research pro- 
gram for the year of 1923-1924 lies in the fact that 
two of the fellowships were newly established in order 
to carry on studies specifically requested by two pri- 
vate firms in the coal industry, both companies hav- 
ing agreed to finance the research work. 

Each of the research fellows will work during the 
current year under the supervision of an official at- 
tached to the Pittsburgh Station of the Bureau of 
Mines. In accordance with the policy of the past 
two years, the results of the studies will be published 
at the end of the year by the Advisory Board of coal 
operators and engineers in cooperation with the Co- 
oj)erative Department of Mining Engineering at 
Carnegie Tech. The assignment of problems has been 
made as follows: 

*'Thc relation of acidity and oxygen to corrosion of 
metals and alloys iu acid mine waters,’^ Ralph E. Hall, 
physical chemist, U. S. Bureau of Mines, and Research 
Fellow W. W. Teague, University of Alabama. 

“A study of efficiency in blasting coal,^' J. E. Tiffany, 
exploslTCS testing engineer, IT. S. Bureau of Mines, and 
Research Fellow 0. W. Nelson, Carnegie Institute n# 


Technology. (Requested and financed by the Hillman 
Coal and 0(^e Company.) 

^*A study of the practicability of gas masks and pro- 
tection afforded by them in mine atmospheres which con- 
tain carbon monoxide, irritating vapors and smokes, and 
which support combustion in a flame safety lamp,” G. 
S. McOaa, mine safety engineer, and 8. H. Katz, asso- 
ciate physical chemist, U. B. Bureau of Mines, and Re- 
search Fellow A. L. Barth, Pennsylvania State College, 
(Requested and financed by the Mine Safety Appliances 
Company.) 

^'Correlation of coal beds in the Allegheny Formation 
of Western Pennsylvania and Eastern Ohio,” Reinhardt 
Thiessen, research chemist, U. S. Bureau of Mines, and 
Research Follow F. D. Wilson, University of Oregon. 

"Effect of wheel diameter and other variables in fric- 
tion losses in mine-car running-gear,” Mayo D. Hersey, 
physicist, U. S. Bureau of Mines, and Research Fellow 
Howard K. Wetzel, Pennsylvania State College. 

' ' The time-rate of combustion of ooal-dust particles of 
definite sizes,” C. M. Bouton, associate research chem- 
ist, U. 8. Bureau of Minos, and Research Fellow J. M. 
Pratt, Bwarthmore College. 

THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS 

At the first meeting of the board of directors of the 
American Institute of Electrical Engineers for the 
administrative year beginning August 1, held in New 
York on August 2, President Ryan announced the 
following appointments as chairmen of committees : 
Standing Committiiks 

Board of Examiners — H. H. Norris, New York. 

Code of Principles of Professional Conduct — John W. 
Lieb, New York. 

Coordination of Institute Activities — W. L Slichter, 
New York. 

Edison Medal — Edward D, Adams, New York- 

Executive — Harris J. Ryan, Stanford University, Cal. 

FJuanoe— G. L. Knight, Brooklyn, N. Y. 

Headquarters — B, B. Crafty New York. 

Law — H. H. Barnes, Jr., New York. 

Meetings and Papers — h, W, W. Morrow, New York. 

Membership — M. E. SMimer, Pittsburgh. 

Publication — Donald McNicol, New York. 

Public Policy — H. W. Buck, New York, 

Research— J. B. Whitehead, Baltimore. 

Safety CodeiH- H. B. Gear, Chicago. 

Sections— ‘A. W. Borresford, Milwaukee. 

Student Branches— 0. E. Magnusson, Seattle. 

Standards — H. S. Osborne, New York, 

Technical CouurrrBica 

Educational — ^W. E. Wiokenden, New York. 

Electrical Machinery— H. M. Hobart, Schenectady, 
N. y. 

Electrochemistry and Electrometallurgy — J. L. Yard- 
ley, Pittsburgh. 

Eleetrophyslcs— F. W. Peek, Jr., Pittsfield, Mass. 

Industrial and Domestic ' Power— H. D, Jamss, PlttS- 
'bufgli. 
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izidtmmeiiltf and M^OBiifeinentaMS^ A. Bawis^ Pitta- 
burghs 

Iron and Stool Indnatry* — ^F. B. Croaby, Worcester, 
Maaa. 

Lighting and Illumination — 0. H. Stickney, Harrison, 
K. J. 

Marine^^* A. Pierce, Jr., Philadelphia. 

Mines— F. L. Stone, Schenectady, N. Y. 

Power Stations — ^Nicholas Stahl, Providence. 

Protective Devices — H, R, Woodrow, Brooklyn, N. Y. 

Telegraphy and Telephony — O, B. Blackwell, Kew 
York. 

Transmission and Distribution — F. Q. Baum, San 
Francisco. 

In aecordanee with the by-laws of the Edison medal 
eommittoe, the board of directors confirmed the ap- 
pointment by President Ryan of new members of this 
committee for terms of five years each as follows; 
C. C. Chesney, Pittsfield, Mass.; Robert A. Millikan, 
Pasadena, Cal., and M. I. Pupin, New York. The 
board also elected three of its members as members 
of the Edison medal committee for terms of two years 
each, namely, H. M. Hobart, Schenectady, N. Y.; 
Frank B. Jewett, New York, and W. K. Vandcrpoel, 
Newark, N. J. 


SCIENTIFIC NOTES AND NEWS 

At the annual meeting of the American Chemical 
Society at Milwaukee on September 12, the Priestley 
Medal, awarded triannually by the society for dis- 
tinguished services to chemistry, was bestowed on Dr. 
Ira Remsen, president and professor emeritus of 
Johns Hopkins University, Baltimore, at ceremonies 
at Marquette University, 

Thk medal of the Institute of Radio Engineers has 
been awarded to John S. Stone, electrical engineer of 
the American Telephone and Telegraph Company at 
San Diego, for his research work in radio communi- 
cation. The presentation of the medal took place at 
a dinner in his honor in San Francisco on August 31. 

At a recent election, the Royal Academy of Medi- 
cine appointed as a foreign correspondent F. C. 
Waite, professor of histology and embryology in the 
Western Reserve University of Cleveland, Ohio, 

Dr. R. Dohrn has been appointed administrative 
director of the Zoplogioal Station at Naples. 

Ok account of his change of residence, Dr. Sam F. 
Trelease baa resigned Ins position as assistant secre- 
tary of the American Association for the Advance- 
ment of Science, and Dr, Charles A. Shull, associate 
professor of plant physiology in the University of 
Chicago, has been appointed assistant secretary of 
tbe association until the CSiTistmas holidays. Dr. 
Trdeim, for several years instructor in plant physiol- 


ogy at the Johns Hopkina University, has become pro- 
fessor of botany in the University of Louisville, Dr. 
Charles A. Shull is engaged in research in the lab- 
oratory of plant physiology of the Johns Hopkins 
Univeiaity, where he will remain until the Christmas 
holidays. 

Amoko Americans and Canadians attending the 
meeting of the British Association at Liverpool are 
Professors Lee and Papin, of Columbia University; 
Professors Bancroft and Merritt, of Cornell Univeor- 
sity; Professor Lewis, of the University of Cali- 
fornia; Professor Noyes, of the University of Illi- 
nois, and Professors Adams, Eve, McCaliom, Tadie 
and Whitby, of McGill University. 

The council of the American Mathematical Society 
plan to raise an endowment fund of at least one hun- 
dred thousand dollars and a committee on endow- 
ment has been appointed, consisting of Julian L. 
Coolidge, Harvard University (chairman); Arnold 
Dresden, University of Wisconsin; Griffith C. Evans, 
Bice Institute; Robert Henderson, Equitable Life As- 
surance Society, and George E. Roosevelt, 30 Pine 
Street, New York (treasurer). 

Dr. E. B. Sate, formerly associate professor of 
pathology and bacteriology in the School of Medicine 
of Emory University, has resigned to accept the posi- 
tion of pathologist and bacteriologist at the State 
Insane Asylum at Millodgeville, Ga., and Dr. R. 
Henry Baldwin, formerly assistant professor of 
physiology, is now a member of the staff of St. Louis 
Hospital. 

Dr. G. C. South worth, who has been an instructor 
of physics at Yale University for the last five years, 
has accepted a position with the Americaa Telephone 
and Telegraph Company, New York City. 

Dr. a. Lustio, senator and professor of general 
pathology at Florence, has been invited to inaugurate 
the new quarters of the Biological Institute at Buenos 
Aires and the Italian Hospital. 

Dr. Marion Hikes, of the department of anatomy 
of the University of Chicago, has been granted a 
year’s leave of absence, beginning in September, 
which she will spend in research work in the labora- 
tories of Professor J. T. Wilson, of the University of 
Cambridge, and Elliot Smith, of the University of 
London. 

Word hoe been received that Dr. D. H. Tennent, of 
Bryn Mawr College, who, with his family, went to 
Japan about six months ago to make a study of fishes, 
k safe in Shanghai, where he was staying at the time 
of tbe earthepud^e. 

CitABtBS M. Hot, engaged in oolleeting mammals 





in tJie interior of China ipr the U. S. National Mu- 
4<mm, died there of appendicitis on September 8, 
aeeording to cable advioes^ the Smithsonian Insti* 
tution from Kuling, ELiangsi^Trovineeu 

At the St. Louis meeting of the American Medical 
Aaaociation in 1922, the Section on Diseases of Ghil* 
dren authorized the creation of the Abraham Jacobi 
Memorial Fund Committee, for the establishment of 
a permanent fund for the section. We learn from 
the Journal of the American Medical Association that 
a copy of the yearly transactions of the section is sent 
free to each contributor ; a part or all of the expenses 
of a foreign guest of the section will be met by appro- 
priations from the fund; pediatric exhibits in the 
Scientific Assembly of the American Medical Associa- 
tion will be encouraged, and, if advisable, the expense 
thereof paid from this fund, and wherever possible 
a grant will be made for tlie assistance of pediatric 
research or for charity. A new member of the com- 
mittee is elected by the section each year to serve live 
years. The committee elects one of its members as 
secretary of the fund, and the oldest member in point 
of service on the committee acts as chairman. The 
' following are the officers of the committee ; Chairman, 
Dr, Laurence R. Debuys, New Orleans; secretary, Dr. 
Frank C. Nelf, Kansas City, Mo., and members, Drs. 
Fritz B. Talbot, Boston; Clifford G. Grulee, Chicago, 
and Harold K. Faber, San BVoncisco. 

The University of Indiana has received a check for 
$1,600 from the Home Insuranoe Company because 
cloudy weather prevented its expedition from taking.; 
photographs of the scientific value of the eclipse of . 
the sun which would have been visible except for the 
clouds in Lower California on September 10. 
Sworthmore College abo insured its expedition to ob- 
tain photographs against cloudy weather through tiie 
same company, taking a policy for $10,000. The 
University of Indiana paid a premium of $160. 
Swarthmore paid $500 for a pro rata policy and will 
be paid according to the degree of the failure to ob- 
tain satisfactory plates. Swarthmoreb plates have 
not yet been developed. 

A DISPATCH from Tokyo states that the loss to 
Japanese science by the fire and earthquake is enor- 
mous, The Imperial University's collection of scion- 
tiftc instruments was destroyed by the fire. It will 
take years to replace them. 

The Chemical Exposition this year was held this 
week immediately following the annual meeting of the 
American Chemical Society. The usual meeting of 
the American Ceramic Society was held in conjunc- 
tion with the exposition in the Grand Central Palace 
beginning on September 19. The annuM banquet and 
election of the Salesmen’s Association of the Ameri- 


can Chemical Industry was also held daring the week 
of the exposition. The regular dinner during the 
Chemical Exposition of the American Institute of 
Chemical Engineers was held Wednesday evening. 

How radio is finding a use for many of the rare 
metals was shown at the composite radio exhibit at the 
National Exposition of Chemical Industries, which 
opened at the Grand Central Palace, New York, on 
September 17. A number of well-known firms con- 
tributed products of their manufacture which deal 
directly or indirectly with the construction or opera- 
tion of radio instruments. Thorium, tellurium, 
selenium, tantalum, molybdenum — all metals rarely 
getting into commerce on a broad scale — were demon- 
strated. In addition to the metals, carborundum crys- 
tals, synthetic resins, hard-rubber radio parts, ex- 
tremely fine precision instruments for electrical work 
and a number of other important features of the 
radio construction were demonstrated. Alundmn 
tubes for use in measuring high temperatures, par- 
ticularly in furnaces for drawing tungsten tube wire, 
formed pail of the exhibit. 

The Eighth Meeting of the Optical Society of 
America will be held at Cleveland, Oliio, Thursday, 
Friday and Saturday, October 26, 26 and 27, The 
hotel headquarters will be Hotel Cleveland and the 
meeting place for the program of papers will be Case 
School of Applied Science. Professor A. A. Michol- 
Bon will read, by invitation, a paper on “The limit 
of accuracy in optical measuremeut,” and there will 
be a program of contributed papers and committee 
reports. Arrangements are being made for visits to 
the Nela Research Laboratories, the National Lamp 
Works, Warner and Swasoy and the Cleveland Mu- 
seum of Art. The advance programs will be mailed 
to all members about October 6 or 10. Since there 
are other large conventions in Cleveland at the same 
time, hotels are likely to be crowded, and members 
are advised to make their hotel reservations at once. 
Dr. W. E. Forsythe, Nela Research Laboratory, Nela 
Park^ Cleveland, is chairman of the local committee 
on arrangements and Dr. Irwin G. Priest, care of the 
Bureau of Standards, Washington, D. C., is the sec- 
retary of the society. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Da. Jahes S. Swabtz, formerly treasurer of the 
International Mercantile Marine, chairman and for 
nearly forty years trustee of Buckndl University, has 
given to tike university a 600-acre tract of land situ- . 
ated along the Potomac River valued eonservativa^ 
4 * 80 , 000 . 



SwiSEAL «ouatiia oi Austin B« Flstchsr^ who died on 
Jnly 5 leaving the bulk of his fortune to Tufts Col- 
legOi have formally protested probate of his will by 
filing objections in the Surrogates’ Court* The value 
of the estate is said to exceed $4,000,000. 

Z. P. MitTCALV, professor of zoology and eutomol** 
ogy in the North Carolina State College and ento- 
mologist of the North Carolina Experiment Station, 
has been appointed director of resident teacliing in 
the College of Agriculture. 

PaonfiSsoR J. W. MtLtKB, who has served as head 
of the department of electrical engineering of the 
Oklahoma Agricultnral and Mechanical College for 
several years, has been appointed mechanical and elec- 
trical research engineer at the engineering experiment 
station of the University of Arkansas. Mr* Miller 
will devote his time exclusively to research work on 
probleiTLS of interest to the industries of the state. 

Miss Clkmektika S. Sprkcxb, professor of zool- 
ogy and for seven years acting head of the depart- 
ment in Coe College, Cedar Rapids, Iowa, has re- 
signed and was recently married to Mr. Chester A. 
Momyer, of Chicago. The new head of the depart- 
ment, occupying the newly created Bert. H. Bailey 
chair of zoology, is Dr. T. H. Bissonnette, formerly 
of Queen’s College, Ontario, and of the University of 
Chicago. 

Dr* Geobgr D. Poktbb, Toronto, has been ap- 
pointed head physical director at the University of 
Toronto, succeeding Dr. James W. Barton, who re- 
signed last spring. 

Mr. Alan Q* Ogilvie has been appointed lecturer 
in geography in the University of Edinburgh in suc- 
cession to Mr. G. G. Chisholm, who had held that 
position since the lectureship was founded in 1908. 

Wb learn from Nature that Dr. W. Schumann, 
director of the Institute of Technical Physics at Jena 
University, has been appointed professor of theoreti- 
cal electrotechnics at the Munich Technical College; 
Dr. Julius Schmidt, of the Stuttgart Tedinical Col- 
lege, to be reader in chemistry at the Engineering 
College, Esslingen; and Dr. K. Fajans, to be assistant 
professor of physical chemistry at the University of 
Munich. 


DISCUSSION AND CORR&SPONDSNCE 

CONCERNING TUNNIES AND ALBACORE8 

TfiB huge ftshes of the open seas, known as tuimy, 
tuna and albaeorei 9xe well repteseated in the Medi- 
terranean^ in the West Indies and especially in the 
Pa^e Ocean, about Southern Califonua, Hawaii and 
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Japan* On account of timir great sue, the species 
are tare in collections, and in no case have the forms 
in any one of these regions been adeqtiately compared 
with those of any other. 

The first thorough and by far the most important 
study of this group has been lately published by Dr. 
Kamakichi Kiahinouye of the Imperial University of 
Tokyo. ^ Of late years, deep sea fishing has brought 
these fishes in great numbers to the Japanese mar- 
keti, a fact which has given Dr. Kishinonye a most 
valuable opportunity. 

In the study of the muscular layers and associated 
organs he finds characters of great value. Other im- 
portant distinctive troita occur in the skeleton. Any 
treatment of the scombroid or mackerel-like fishes 
either systematically or anatomically must make con- 
stant use of this paper. 

Dr. Kishinouye very properly restricts the Scorn- 
bridae to the two very distinct genera, Scomber (in 
Japanese Saba) with the short spinous dorsal and 
Eastrelliger. The Spanish mackerel and its allies (in 
Japanese, /S'au^ara) form the well-marked family of 
Cybiddae, visibly separated by the strong dentition, 
the many-spined dorsal-fin and the long parallel in- 
terhemal bones. To this group most of the known 
fossil mackerels belong. 

The Tunnies differ from these ancestral types in 
80 many ways that Kishinouye would make of them 
a distinct order, Plecostei, with two families, Thun- 
nidae and Katsuwonidae, the first containing the tun- 
nice and albacoree (in Japanese, Maguro and Shibi)f 
the latter their smaller idlies (Katauwo) with the 
peculiar trellis-like structure of -the posterior hemal 
bones. The new name, Katsuwonus, is given to the 
section of the older genus Euthyntma, to which the 
oceanic bonito, Euthynnua pelamia, belongs. Two 
other new generic names, Parathunnua (mebachi), 
and Neothunnua {macropterua)^ apparently justified, 
occur in this paper, but its larger worth consists in 
its minute description of the structure, habits and 
values of each of more than a dozen Japanese species 
and in the finely accurate engravings by which the 
work is illiistrated. 

David Starr Jordan 

Stantobd University 

PHOSPHATE BEHAVIOR IN SOILS 

Bxsultb obtained by extraction of soils with varied 
qumitities of water and data obtained from displaced 
solutioas ore corroborative of the idea that phosphate 
in ^ effective solution of the soil constitutes a satu- 
rated solution. Two corollaries fiow from this propo- 

1 Qoutiibutions to the Comparative Study of the so- 
cafied Scombroid Hshes, Kamakichi Kishinouye; Journal 
of the College of Agriculture^ Imperial University of 
ToSicyo. 
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First, that different soils will have different 
phosphate ion ooucentratlona, depending in each in- 
Stanee on the concentration oi their other solutes and 
the reaction of their solutions. Second, that the phos- 
phate concentration of the solution in a given soil 
win fluctuate also in accord with the concentration of 
other solutes and changes in reaction. 

Any diminution of the concentration of solutes in 
the soil solution which reduces the active mass of 
cations tending to form relatively insoluble ]:)lKm^ 
phatcs or which diminishes the buffer effect of the 
solution should tend to increase the phosphate con- 
centration. The measurement of this effect has here- 
tofore been impossible because no method has been 
available for the precise measurement of concentra- 
tions in the soil solution. The writers, following the 
suggestion of Parker, have recently shown’^ that solu- 
tions displaced from tightly compacted soils have uni- 
form concentrations in their successive increments up 
to the time the displacing agent (water) begins to ap- 
pear and that the total concentrations of electrolytes 
in such displaced solutions are inversely proportional 
to the total initial moisture contents of the soil. Such 
solutions apparently represent very closely, if indeed 
they do not constitute, the soil solution. Using such 
a procedure, we have demonstrated ( unpublished 
data) that after a volume of solution equal to the 
amount of water initially contained in the compacted 
soil has been removed, the solutions obtained from a 
second/ displacement of the same mass of soil with an 
equal amount of water have decreasing total concen- 
trations of electrolytes, but that the phosphate con- 
centrations increase. This effect has doubtless been 
obscured in leaching experiments, because the leached 
soils have not been sufficiently compn^^-ted to prevent 
the admixture of the soil solution with the water 
poured on the top of the soil mass. 

The importance of the above stated fact is that at 
the approach of the end of the growing season, the 
generally recognized diminished total concentration in 
the soil solution may be, and probably is, accom- 
panied by an enhanced, or tendency toward an en- 
hanced, concentration of phosphate. We have ob- 
served what appears to be the result of this effect 
in two soils, cropped to barley, during the past sea- 
son, when the solutions displaced at the end of the 
season had very much higher concentrations of phos- 
phate and lower concentration of other electrolytes 
than did the solutions displaced at the beginning of 
the season. It is evident that this effect may be 
masked by experimental error in soils of low total 
concentration or by increased absorption on the part 

1 ‘'Water Displacement of BoiU and the Soil Solu- 
tion," Burd, John S. and Martin, J. C. In the Journal 
of Jin^ultwral Seienee, Vol. XIII, Part lit, July 1923. 


of &e plant if tiie crop being grown on the soils 
under observation absorbs very large amounta of 
phosphate in the lator stages of growth. 

In the latter ease, while the ^ect may not be meas- 
urable, its existence should contribute to a greater 
absorption of phosphate by the plant. This effect, if 
generally confirmed, should explain many of the 
anomalies of phosphate behavior in plant nutrition 
and obviate the necessity for assuming any special 
mechanism such as the excretion of plant acids to ac- 
count for the relatively large phosphate absorption 
as compared with low phosphate concentration in the 
soil solution. 

John S. Buan 
J. C. Martin 

Labor ATORT or Plant Nutrition, 

University or CAuroRNU 

QUOTATIONS 

CHEMISTS IN HIGH PLACES 

In Rochester they tell the story that the Research 
Laboratory of the Eastman Kodak Company was 
founded by Mr. Eastman after a visit to Germany, 
during which a prominent industrialist boasted of his 
own research staff and asked Mr. Eastman how many 
chemists he employed upon research. 

C. K. K. Mees, who had been managing director of 
Wratten & Wainwright, of England, from 1906 to 
1912, came to be director of the Research Laboratory 
in the latter year, and began to make his intimate 
acquaintance among American chemists at the meet- 
ing of the Eighth International Congress of Applied 
Chemistry. He has become prominent among Ameri- 
can chemists, and notwithstanding his increasing 
duties with his company, has had time to contribute 
much to the success of the Rochester local section. 
We can commend such activity to the many other 
plant executives. The Superintendents' Club at 
Kodak Park can offer many an interesting story of 
the early experiences of Dr. Mees as one of their 
number. 

Not long since there were added to the duties of 
directing research those incident to development, 
which carries with it the responsibility of investigat- 
ing and advising new departures in manufacture, 
baaed cither upon the company's own discoveries or 
suggestions from others. We are pleased to say that 
Pr, Mees has since been made a director of the East* 
main Kodak Company, the election taking place at a 
recent meeting of dm directors. This promotion is 
pleftsing personally, and is of interest to all chemists, 
proving as it does that a man properly qualified hud 
ir^ed, and with a willingness i^ty to work ih^ 
succeed in reaching (he hijphest {daces in * 
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by the ohemioal route- Having made a speoialty of 
pbotog^pbic tbeoi^ and Imving a keen appreciation 
of scientific work both fundamental and applied, we 
venture the prediction that no director of the com- 
pany will contribute more to the sucoesa of the cor- 
piaation than Dr. Meee. 

The election of chemiets to high places in industrial 
organizations should not be so infrequent as to need 
editorial comment* The valuable qualities which the 
Eastman Kodak Company has discovered in Dr. Mees 
may be found by other commercial organizations 
among their own scientific staff. We venture to sug- 
gest that such an inquiry would reveal many men 
qualified to take such increased responsibility in the 
management of the corapany^s affairs. Such a man 
will, of course, have native ability, made more valu- 
able by the special training which a thorough ground- 
ing in chemistry and allied subjects is sure to give* 
With a little encouragement he will be able to pass 
sound judgment in differentiating between essentials 
and non-essentials in business, just as he must do in 
the course of his chemical work . — Journal of Indus- 
trial and Engineering Chemisiry, 


COMMITTEE ON LUMINESCENCE 

The Committee on Luminescence of the National 
Research Council met at Ithaca, N. Y,, on August 
17th. Present were Messrs, C, D. Child, H. L* Howes, 
H. E. Ives, E. L. Nichols and Miss Frances G. Wick. 

Mr. Child reported on the present status of our 
knowledge of the luminescence of mercury vapor and 
suggested that special attention be called to the fol- 
lowing phenomena of mercury vapor which deserve 
further investigation: (1) The continuous spectrum 
which may be obtained under certain conditions of 
pressure and temperature, (2) the abnormal broad- 
ening of the absorption spectrum which occurs with 
increasing pressure of the vapor, (3) the fact that the 
luminosity of the continuous spectrum does not com- 
mence at the instant the vapor is excited and tliat it 
continues for an appreciable time after the excitation 
has ceased, (4) the increase in ohemioai activity oo- 
corxing under the same conditions as those required 
for the continuous spectrum, and (fi) the apparent 
decrease in the ionization potential occurring under 
the same conditions. The following explanations 
which have been suggested should be tested further : 

(1) That newly vaporized vapor is more active in 
giving the continuous spectrum than other vapor, and 

(2) that molecules are formed from excited atoms, 
that is, frmn atoms in which an eloctron has been re- 
moved to an outer orbit. 

Mr, Howes gave a risnmi of inveetigatiotis of the 
lundiie^ace of the rare earths and in particular of 


the extended researches of Urbain in tliis field. 

Mr. Ives reported on the relations between the 
photo-electric effect and luminescence so far as the 
same have already been developed and urged that 
observers in these fields should keep in mind the im- 
portance of more definitely determining the nature 
of such interdependences as may exist. 

Mr, Nichols discussed the structure of luminescence 
speetra. He announced that measurements made 
under his direction, and soon to be published, indicate 
that the apparently continuous luminescence spectra 
of solid solutions in general are made up of sub- 
merged, over-lapping bands having a constant fre- 
quency interval and that this interval is oharacteristio 
of the activating element; also that the spectrum of 
incandescent oxides, of fiames containing burning 
metals such as magnesium, calcium, aluminum, etc., 
and probably of all incandescent solids, have the 
structure above described. 

Miss Wick described studies of the luminescence 
spectra of certain natural fluorites previously heated 
to fusion. Instead of the relatively broad bands ob- 
served by Urbain and others in such fluorites, the 
modified spectrum consists of fine lines readily iden- 
tified as those of samarium, europium, dysprosium, etc. 

The phosphorescence of these fluorites is greatly 
increased and prolonged by such heat treatment. 

By invitation Messrs. D. T, Wilber and L. J. 
Boardman sat with the committee. 

E. L* N. 


SPECIAL ARTICLES 
ULTRAMICROSCOPICALLY OBSERVABLE 
FLUORESCENCE 

SiKCE my last communication on the fluorescence 
of the blue-green algae, in which I expressed reserve 
regarding its visibility in ehloroplasta, 1 have been 
able to demonstrate to others, observers of the high- 
est competence, and thus to assure both them and 
myself that the cliloroplaats of the leaves and of the 
green algae examined by me exhibit a marked degree 
of deep red fluorescence observable with the dark 
field condenser, when the optical conditions described 
(SouBKOE 68: 91-2. 3 Aug. 1923) are fulfilled. This 
observability gives new impulse to the study of the 
cbloroplast. 

Suspensions of living cells of a Scenedeamus and 
of a Uonoatroma are fluorescent to the eye when ex- 
amined in a dark room in a narrow beam of strong 
light of w. 1. approx. 530 and less, and their spectra 
ih this light es^bit a strong band in the red, as K 
Stern found for Chlotella (Ber bot. GeSi 38: 28. 
1920). The same general statement may be made for 
suspensions of cbloroplasts in water and in glycerine. 
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E. g* the filtrate from Saponaria leaves ground with 
water and sand behaved in this way. When observed 
uHramiorosoopically, all these showed the deep red 
fi^orescence. ^ 

J. Beinke (Bot. Zeit, 44: 166 if. 18S6) believed 
that rhodophyll is composed of two ^^atom groups/’ 
one similar to the green component of chlorophyll; 
the other, a water soluble substance set free on death 
and only then becoming fiuorescent. It would be of 
interest to examine the Florideae for fluorescence by 
means of the dark field condenser. 1 hope that some 
one working with these forms in reach will find time 
and inclination to make Uie examination. 

For bringing into view the fluorescence of ohioro- 
plasts the use of glycerine or cane sugar (or equiva- 
lent) is necesBfiury. 1 may iterate that it is at the 
apex of the inverted cone of illumination, obtains^ 
by reflection from the cover glass, that fluorescence 
is observable. A thin (0.8 mm. or less) slide and a 
d^ objective are required. ^ 

In the above media some chloroplasts maintain 
their fiuoroscenoe for a surprisingly long time, though 
in this they do not all behave alike. Those of 
Chlorophytum and of Aspidistra have r^nained fluo- 
rescent in concentrated cane sugar for over a month, 
the prepuratipn lying on a table in diffused light. 
During that period, those mounted in glycerine have 
nearly all lost their fluorescence — a few only are still 
so at the present writing. In water the chloroplasts, 
as is well known, rapidly break down or become 
tracuolated, as they do, but more slowly, in weak 
glycerine, according to the amount of water present.^ 
Under these circumstances no fluorescence is observ-.* 
able, ultramicroscopically, though it may not be 
absent. 

In the chloroplasts of Vaucheria the fluorescent 
pigment soon becomes segregated into one to several 
vacuoles which are individually fluorescent, and which 
suffer more or less extrusion. There is a presump- ■ 
tioD that these vacuoles are identical with Hie drops 
of “assimilatoTy substance” observed by A. Meyer 
(Ber. bot. Ges. 36: 674. 1918) and by G. Mangenot 
(C. R. soc. biol. 83: 892. 1920). 

With regard to the Cyanophycsae, I now find that, 
irrespective of the genus, the species may be divided 
into two groups, distinguishable by their fluorescent 
colors, those which are red (but with difference of 
shade corresponding it may be with various forms of 
phycocyanin) and those which are orange. These 
two groups will probably be found to align themselves 
with those found by £. Boresch, using spectrum anal-* 
ysis, to contain on the one hand a blue pigment with 
carmine red fluorescence, and, on the other, a red pig- 
ment having an orange-yellow fluorescence, separable 
from each other also by capillary analysis (Biochem. 
Z. 119:167. 1921). 


The importanee of an adequate evaluation of the 
behavior of the fluorescent p^ments is indicated by 
the recent important work of B. Moore, £. Whitley 
and T. A. Webster (36 Ann. Rep. Oceanog. Dept. 
L’pool. 1922) who advance evidence to show that the 
role of the red pigment in the Florideae is not simply 
that of a screen, bot that it is actively catalytic, par- 
taking in photosynthesis. 

FraKCIS E. liliOTD 

McGiUi UKivnasiTT 


N6W HAMPSHIRE ACADEMY OP 
SCIENCE 

Th£ New Hampi^ire Academy of Science held its 
fourth annual meeting at Alton Bay and at Durham, 
New Hampshire, May 25, 26 and 27. The academy is 
bringing togeth^ men in soientiflc work in New 
Hampshire, including members of the staff of Dart- 
mouth College and the University of New Hampshire, 
teehnicians from industrial organisations, teachers of 
science in secondary schools and some noteworthy 
amateurs. 

A feature of the annual meeting is a field excursion. 
Last year this took the form of a trip afoot into 
King Ravine, of the White Mountain, a great glaci- 
ated area. This year a boat was chartered for a trip 
to points of interest in Lake Winnepesaukee. 

The program of papers read was as follows : 

A review of ceUutose hydration theories as applied to 
heating: M. O. Schue. 

Auseiliary problems in nitrogen flaiation: Geobob A. 
PEBUfiV. 

ChUnrinaiion of state water supplies: 0. L. Pool. 

The SoMoh test for diphtheria: K. C. Atkins. 

The feeble-minded mother in New Hampshire: B. W. 
Ba^be. 

Some relations of metabolism to growth as^ reproduc- 
tion in plants: H. R. Kkitsill. 

Lethal hereditary factors in butterflies: J. H. Gerould* 

Determination of stellar distance*.* J. M. POOR. 

What of sdencet L. B. Bichabdson. 

Wild life in New Drunswicic: Lklanu Gaiooa. 

The human side of sd&nee: Edwin E. Slobson. 

Symposium on ^^CairiculUm of the high and the junior 
high schools of New Hampshire'^: 

Some theoretical coTisiderations or the what and why: 
J, W. Twbhte. 

Moonomy in the social orienta^on of children; E. W* 
:i^rrrasriEU). 

The new alchemy: Gobuon L. Cave, 

The tooial science core in secondary educaiionn^ 
study in owriovium rnahing: A- N. itoNOH. 

Place of home economics in high sdhcol training: 
HELEN F. MoLauohlin. 

W* C. OnSJOfS, 

Seeretmif J 
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Cornell University 
Medical College 

Pint Avenue and Twenty-eighth St. 
NEW YORK CITY 

9j|? 

Ilie flrit ytM of the course U 
aleo ofiered at Ithaca, N. Y.« 
eubeequent rears at New York 
City only* 
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THE SECRETARY 


Northwestom University 

Medical School 

Situated in Chicago in cloae proximity to im- 
portant Hospitals with an abundance of clin- 
ical material 

Amassioir RnamBmiaNTs— rw* «t oatiat* 

efs41t, inclndini » satlsfictor; coiim tn ftoslcai Chwa* 
tstry. Biology or Zoology^ s&d French or OmtoA. 

COtTttSB OF STUDY—leadUig to the degree of X>octer of 
IfedtcIne^Four years In the Medical Seboal and a Stth 
yagr either as Intema In an appror^ hospital or do> 
voted to reaeareh In soaui branch of Medical adente. 

QBABHATB ntSTRUCnOH— in conraes leading to tha 
degree of Master of Arta or Doctor of Philosophy. 

BfBOABCH rot7NDATXOJN--The James A. Pattsn Bn- 
dowment for Beseareh affords unusual opportunities for 
advanced Students of Medical SOtence to pursue special 
investlsations. 

RBSHABCH FBLliOWaHlPB— Four fellowships of the 
valna of |SOO each are awarded annually te promote 
aeholarly research. 
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QUEEN’S UNIVERSITY 
KINGSTON 

CANADA 

Resssrch Profsstor ih Physics or Chemistry 

Applications are invited for the post of Re- 
search Professor in Physics or Chemistry; sal- 
sry $3,500, rising to $4,000; appointment to date 
from assumption of duty. 

Application with statement of published re- 
searcnes will be received by the undersigned 
from whom further information may be ob- 
tained. Only candidates working in pure Sci- 
ence will be considered. 

W. E. McKBlLL, 
Begistrar, 


The AMERICAN MERCURY 

Manufcrijpti ibr the AMERICAN MERCURY 
thmdd be sent, for the present, to H. Menckaui 
1524 Holtins Street^ Bahimore. The Editors Will be 
glad to examine articles dealing with politics, govern- 
ment, the sciences and the fine aits. They are es- 
pccti^y eager to see the work of new writers. Ar- 
ricles may be of any length onder 5*000 words. Pay- 
ment wUl be made tipon acceptance. The tint issue 
of the MERCURY wiU be as of JaaiMury, 1024, 

ALFRED A. KtOOPP, ArOtilnbr, 
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RADIO AIDS TO NAVIGATION ON THE 
PACIFIC COAST 

fitrienoe Service 

The Pacific coast is deficient in radio aids to naviga* 
tion, officials of both the Navy Department and thfe 
Lighthouse Service agreed when questioned concerning 
possible causes for the recent wreck of seven IT. S. do* 
stroyors and the Pacific Mail Cuba near Point 

Arguello, California* 

Investigation has brought out the fact that neither 
radio beacons nor radio compass stations have been in- 
stalled anywhere on the long stretch of dangerous coast 
between San Francisco and Pt. Arguolloi along which 
destroyers were traveling. There is a radio contpass 
at Pt* Arguello lighthouse and another farther down the 
coast at Pt. Huenemo, but bearings from two stations are 
needed to give a navigator his position and only the first 
named station was available to th<me on the wrecked 
ahips. 

There are two types of radio aids to navigators, the 
radio compass, operated by the Navy Department, and 
the radio beacon, operated by the Lighthouse Service. 
The radio compass stations are equipped to give the 
commander of a vessel at sea his compass bearing from 
the station in question. If such bearings from two sta- 
tions can be obtained the position of the vessel may he 
accurately ascertained. The bearing is worked out by 
the land operator. 

The radio beacon operates on a difi^erent principISk 
Radio signals aro sent out broadcast in all directions at 
froquent intervals. Veasels are equipped with radio 

direction finders" which enable them to locate the 
bearing of the sending station. If the bearings of two 
stations can be had the ship's position can be worked 
out. 

Each system has its advocates. The Navy Department 
favors the radio compass because it asserts that it is 
more accurate for the determination . of bearings to be 
made by experts ashore who do nothing else, than by 
radio officers on shipboard who have many other distract- 
ing duties. Lighthouse officials favor the radio beacon 
with the direction finder on the ship, as they assort it is 
best to have the responsibility for the ship’s position 
fixed on board the vessel and not by some one ashore. 
The direction finder for use in connection with radio 
beacons has already been adopted by many of the large 
transatlantic and eastern passenger lixtes, and by the 
Standard Oil Company for the equipment of its tank 
steamers. 

Only two radio beacons are at present in operation on 
the Pacific Coast. These are on lightships off San Fran- 
cisco and off the mouth of the Columbia Elver. Radio 
compass stations are more frequent but there are none 
between San Francisco and Pt. Arguello. 

Little credence is given by government eoeperte to tM 
theory that the wrecks may have bemi caused by a cur- 


rent set up by an earthquake under the eea, or by thh 
remoter ones in Japan. Such a thing Is considered pos^ 
Bible but unlik^y. All unite, however, in the need of 
better radio protection to shipping along the western 
coast. 

EARTHQUAKE--PROOP HOUSES 

Science Service 

Man, and not nature, is to blame for the disastrous 
consequences of earthquakes in such localities as Japat^ 
Chile or California, in the opinion of Dr. Bailey Willis^ 
one of America’s leading geologists, who has just Te<- 
tamed from Chile where he traced the earthquake of last 
Novembor to its lair high in the Andes. « 

Beferring to his investigations in Chile as a represen- 
tative of the Carnegie Institution of Washington, Drt 
Willis said to jSfownoe fiferoioe: "When it came to the 
point of a verdict which should place the chief responsi- 
bility for the disaster upon the right shoulders, we could 
not convict the earthquakes. Where Nature gives wam^ 
ing after warning, but man remains heedless, be has but 
himself to blame for the consequences. 6o it was in 
Chile, so it is in Japan, and so it will be in California 
or wherever else earthquake risk is carelessly disre- 
garded. ' ' 

Dr. Willis is professor emeritus of geology at Stanford 
University and he declared that he is a good Californian 
except that he is inclined to take earthquakes seriouflly. 
Dr. Willis explains how earthquake-proof houses may be 
built and he also relates hU experiences in addressing 
the population of the town of VaUenar in Chile, badly 
damaged by last year's eartliqoake. He said: The mayor 
of Vallenar invited me to meet a group of gentlemen tn 
the Union Club to talk to them about earthquakes. The 
president of the local workingmen’s union desired a more 
public discussion and the mayor yielded the point. The 
meeting was held in a temporary theater with a capacity 
for about 400 people and it was crowded. In front sat 
a group of officials, the priest, and the landowners. To 
the number of fifty they represented that portion of the 
audience which could read, write and cipher. The work- 
men were there in force, few of them vrearing anything 
more than shirt and trousers. There were many women, 
their dark faces stamped with resignation and half hid^ 
den in the black mantillas. Young girls, youths and 
street urchins were scattered among their elders and some 
of the last looked down from perches in the rafters I 
have spoken to many audiences, but not to any that wM 
more responsive or attentive. This was for them no 
academic diacussion. The earthquake had been a terrible 
experience and before them was a man who was supposed 
to know how to guard against a repetition of disaatar in 
Vallenar, or whether they must abandon Iheir city and 
move to another site, as was proposed. 

No one of any feeling could look into those dark^ sal 
faces and not realise how urgent Is the solutioa of tkfi 
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MODERN ZOOLOGY' 

Zoology lias far outgrown its early boundaries 
when it could be defined simply as a part of natural 
history, and at no period has its growth been more 
rapid or more productive in results of scientific and 
practical importance than in the interval since onr 
last meeting in this city. It is, however, impossible, 
even i £ time permitted, for any one observer to survey 
tiie many lines of activity in zoology or to record its 
contributions to knowledge in this fruitful period. I 
have thought it might be profitable to endeavor to take 
in retrospective glance the broad outlines of develop- 
ment of zoology during the last two or three decades, 
and then to limit our further consideration more 
especially to some of the relations of zoology to 
human welfare. The period under review lias wit- 
nessed a growth of our knowledge of the living organ- 
ism of the same order of importance as the progress 
in our knowledge of the atom. Never have investi- 
gators ]>robed so deeply or with so much insight into 
the fundamental problems of the living animal; the 
means for observation and recording have become 
more delicate, and technique of all kinds more per- 
fect, 80 that we can perceive details of structure and 
follow manifestations of activity of tlie organism 
which escaped our predecessors. 

At the time of the last Liverpool meeting and for 
some few years previously, a distrust of the morpho- 
logical method as applied to the study of evolution 
had been expressed by a number of zoologists. At 
that meeting Professor MacBride put forward an able 
defense of morphology while recognizing that the 
morjihological method had its limitations, which must 
be observed if the conclusions are to rest on safe 
ground. Through undue zeal of some of its devotees 
morphology had been pushed too far on arid and 
unproductive lines, and rash speculation based on un- 
sound morphology brought discredit on this branch 
of our science. It is now fully recognized that tlie 
observed resemblances between animals are due, some 
of them to genetic relationships, and others to con- 
vergent evolution, and tlierefore that the conclusions 
drawn from the study of morphology are to be inter- 
preted with the greatest circumspection. There are 
some groups of animals, e.g., the earthworms, in 
regard to the evolutionary history of which we can 

1 From the address of the president of the Section of 
Zoology of the British Association for the Advancoment 
of Science, Liverpool, September, 1923. 
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never hope to receive help from paleontology; we 
must perforce make the best use we can of tlie mor- 
phological method applied, be it understood, witli 
wide knowledge and deep insight. That careful sys- 
tematic work, coupled with the skilful appliciition of 
sound mon^hologienl principles, is capable of yielding 
results of specific and general importance is well 
illustrated by the researches of Michaelseii and of 
Stepbenson on Indian Oligochotes; these authors have 
been able to trace the linos of evolution of the mem- 
bers of the family Mcgasoolecudae so completely that 
we know their history as well as we know that of the 
Equidae. Again, to take an example from a different 
category, the fine morphological work on the cell and 
on the nucleus and its chromosomes which we owe to 
Hertwig, Flemming, Boveri, van Beneden, Wilson and 
others, made possible the modern researches and con- 
ceptions in regard to inheritance and sex. The danger 
that morphology will be pushed to excess is long past; 
the peril seems to me to be rather in the opposite 
direction, ue., that some of our students before pass- 
ing on to research receive too little of tJiat training 
and discipline in exact morphology by which alone 
they can be brought to appreciate how the components 
of the living organism are related to one another and 
to those of allied species or genera, and how they 
afford, with proper handling, many data for the evo- 
lutionist. I plead, therefore, for tlic retention of a 
sound and adequate basis of morphology in our zoo- 
logical courses. 

No one who engages in the study of morphological 
problems can proceed far without meeting questions 
which stimulate inquiry of a physiological nature, 
and, where means are available, resort to experimental 
procedure is the natural mode of arriving at the 
answer. That morphology is detrimental to or ex- 
cludes experimental or physiological methods is en- 
tirely contrary to present day experience, and indeed 
the fruitfulness of the combination of morphology 
and physiology could have been amply illustrated any 
time during the last eighty years simply by referenco 
to tiie work of Johannes Miiller. The structure of an 
organism must be known before its coordinated move- 
ments can be adequately appreciated — morphology 
must be the forerunner of physiology. 

Another of the basal supports of our science an 
appreciation of which, or better still a training in 
some branch of which, we must encourage is the sys- 
tematic or taxonomic aspect. The student or graduate 
who is proceeding to specialize in experimental zool- 
ogy or in genetics particularly requires a sound 
appreciation of the fact that the accurate determina- 
tion of the genus and species under investigation is 
a primary requisite for all critical work — it is part 
of the fundamental data of the experiment and is 
essential, if for nothing else, to permit subsequent 


observers to repeat and perhaps to extend any 
series of observations. Moreover, the systematic posi- 
tion of an animal is an expression of the final sum- 
mary of its morphology and its genetic relationships, 
and it is from such summaries that we have to at- 
tempt in many cases — as, for example, in the Oligo- 
ehetes already cited — to discover in a restricted 
group or order the probable course of evolution, 
though the method of evolution may not be ascertain- 
able. From those summaries prepared by systematists 
issue problems for the exi>erimental evolutionist and 
the geneticist. As Mr. Bateson has pointed out, it is 
from the systematist who has never lost the longing 
for the truth about evolution that the raw materials 
for genetical researches are to be drawn, and the 
separation of the laboratory men from the systema- 
tists imperils the work and the outlook of both. 

Among the notable features of zoological activity 
daring the last twenty- five years the amount of work 
on the physiology of organisms other than mammals 
must attract early notice in any general survey of the 
period. Eighty years ago Johannes Miiller^s physio- 
logical work was largely from the comparative stand- 
point, but for .some years after his death the compara- 
tive method fell into disuse, and the science of physi- 
ology was concerned chiefly with the mode of action 
of the organs of man or of animals closely related 
to man, the results of which have been of outstanding 
importance from theu' bearing on medicine. Interest 
in the more general applications of physiology was 
revived by Claude Bernard (^^Le^ons sur les phd- 
nom^nes de la vie,^^ 1878), and the appearance of Max 
Verworn’s “General Physiology,” in 1894, was in no 
inconsiderable measure responsible for the rapid ex- 
tension of physiological methods of inquiry to the 
lower organisms — a development which has led to 
advances of fundamental importance. Many marine 
and freshwater organisms lend themselves more read- 
ily than the higher vertebrates to oxi>orinientation on 
the effects of alterations in the surrounding medium, 
on changes in metabolic activity, on the problems of 
fertilization and early development, on the chemistry 
of growth and decline, and to tlie direct observation 
of the functioning of the individual organs and of the 
effects thereon of different kinds of stimuli. The 
study of these phenomena has greatly modified our 
interpretation of the responses of animals and has 
given a new impetus to the investigation of the biol- 
ogy and habits of animals, i.e., animal behavior. 
This line of work — represented in tlie pest by notable 
contributions such as those by Darwin on earthworms, 
and by Lubbock on ants, bees and wasps — has assumed 
during the last two or three decades a more intensive 
form, and has afforded a more adequate idea of the 
living organism as a working entity, and revealed the 
ddicacy of balance which exists between structure, 
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activity and environment. This closer correlation of 
form, function and reaction is of the greatest value 
to tlie teacher of aoology, enabling him to emphasize 
in his teaching that for the adequate appreciation of 
animal structure a clear insight into the activities of 
the organism as a living thing is essential. 

The penetrating light of modem investigation is 
being directed into the organism from its earliest 
stage. During the summer of 1897 Morgan discovered 
that the eggs of sea-urchins when placed in a two 
per cent solution of sodium chloride in sea-water and 
then transferred to ordinary sea-water would undergo 
cleavage and give rise to larvae, and J. Loeb’s inves- 
tigations in this field are familiar to all students of 
zoology. Artificial parthenogenesis is not restricted 
to the eggs of invertebrates, for Loeb and others have 
sliown that the eggs of frogs may be made to develop 
by pricking them with a needle, and from such eggs 
frogs have been roared until they were fourteen 
months old. The application of the methods of micro- 
dissection to the eggs of sea-urchins is leading to a 
fuller knowledge of the constitution of the egg, of the 
method of penetration of the sperm, and of the 
nuclear and cytoplasmic phenomena accompanying 
maturation and fertilization, and will no doubt be 
pursued with the object of arriving at a still closer 
analysis of the details of fertilization. 

The desire for more minute examination of dovel- 
opitig embryos led to the more careful study of the 
egg-cleavage, so that in cases suitable for this method 
of investigation each blastomere and its products were 
followed throughout development, and thus the indi- 
vidual share of the blastomere in the cellular genesis 
of the various ports of the body was traced. This 
method had been introduced by Whitman in his thesis 
on Clepsine (1878), but it was not until after the 
classical papers of Boveri on Ascaris (1892) and E, 
B. Wilson on Nereis (1892) that it came into exten- 
sive use. About the time of our last meeting here, 
and for the next twelve or fifteen years, elaborate 
studies on oell-lineage formed a feature of zoological 
literature and afforded precise evidence on the mode 
of origin of the organs and tissues, especially ol’ 
worms, molluscs and ascidians, A further result of 
the intensive study of egg-cleavage has been to bring 
into prominence the distinction between soma-cells 
and germ-cells, which in some animals is recognizable 
at a very early stage, e,g., in Miastor at the eight-cell 
stage. The evidence from this and other animals ex- 
hibiting early segregation of germ-cells supports the 
view that there is a germ-path and a continuity of 
germ-cells, but the advocates of this view are con- 
strained to admit there are many cases in which up 
to the present an indication of the early difterontia- 
tion of the germ-cells has not been forthcoming on 
investigation, and that the principle can not be held 
to be generally established. 


A cognate line of progress which, during the period 
under review, has issued from the intensive study of 
the egg and its development is experimental embry- 
ology — devoted to the experimental investigation of 
the physical and chemical conditions which underlie 
the transformation of the egg into embryo and adult. 
By altering first one and then another condition our 
knowledge of development has been greatly extended, 
by artificial separation of the blastomeres the power 
of adjustment and regulation during development has 
been investigated, and by further exploration of the 
nature of the egg the presence of substances fore- 
shadowing the relative proportions and positions of 
future organs has been revealed in certain cAses, the 
most striking of which is the egg of the Asoidian 
Cynthia partita (Conklin, 1905). Still further inten- 
sive study of the cytoplasm and nuclei of eggs and 
cleavage stages is required to throw light on the many 
problems which remain unsolved in this domain. 

Progress in investigation of the egg has been 
paralleled by increase in our knowledge of the germ- 
cells, especially during their maturation into eggs and 
sperms, the utmost refinements of technique and ob- 
servation having been brought to bear on these and 
on other cells. During the last tliirty years, and 
especially during the latter half of this period, cytol- 
ogy has developed so rapidly that it has become one 
of the most important branches of modern biology. 
One of the landmarks in its progress was the appear- 
ance, at the end of 1896, of E. B. Wilson's book on 
"The Cell," and we look forward with great expecta- 
tions to the new edition which, it is understood, is in 
an advanced stage of preparation. A great stimulus 
to cytologioal work resulted from the rediscovery in 
1900 of the principle of heredity published by Mendel 
in 1866, which showed that a relatively simple con- 
ception was sufficient to explain the method of in- 
heritance in the examples chosen for his experiments, 
for in 1902 Sutton pointed out that an application 
of the facts then known as to the behavior of the 
chromosomes would provide an explanation of the 
observed facts of Mendelian inheritance. In the same 
year McClung suggested that the accessory chromo- 
some in the male germ-cells is a sex-determinant. 
These two papers may be taken as the starting point 
of that vast series of researches which have gone far 
toward the elucidation of two of the great problems 
of biology — the structural basis of heredity and the 
nuclear mechanism correlated with sex. The evidence 
put forward by Morgan and his colleagues, resulting 
from their work on Drosophila, would seem to permit 
little possibility of doubt that factors or genes are 
carried in the chromosomes of the gametes, and that 
the behavior of the chromosomes during maturation 
of the germ-cells and in fertilization offers a valid 
egcplanation of the mode of inheritance of characters. 
The solution of this great riddle of biology has been 
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arrived at through persistent observation and experi- 
ment and by critical analysis of the results from the 
point of view of tlie morphologist, the systematist, 
the cytologist, and the geneticist. 

Among other important developments in the period 
reference may be made to the great activity in inves- 
tigation of the finer structure of the nerve-cell and its 
processes. By 1891 the general anatomical relations 
of nerve-cells and nerve-fibers had been cleared up 
largely through the brilliant work of Golgi and Cajal 
on the brain and spinal cord, and of von Lenhoss^k, 
Rotzius, and others on the nervous system of annelids 
and other invertebrates. In these latter had been 
recognized the receptor cells, the motor or effector 
cells, and intermediary or iriternunciary cells inter- 
polated between the receptors and effectors. In June, 
1891, Waldeyer put forward the neurone theory, the 
esse nee of which is that the nerve-cells are indepen- 
dent and that the processes of one cell, though coming 
into contiguous relation and interlacing with those of 
another cell, do not pass over into continuity. He 
founded his views partly upon evidence from embryo- 
logical researches by His, but chiefly on results obtained 
from Golgi preparations and from anatomical investi- 
gations by Cajal. The neurone theory aroused sharp 
controversy, and this stimulus turned many acute 
observers — ^zoologists and histologists — to the intimate 
study of the nerve-cell. First among the able oppo- 
nents of the theory was Apathy, whose well-known 
paper, published in 1897, on the conducting element 
of the nervous system and its topographical relations 
to the cells, first made known to us the presence of 
the neurofibrillar network in the body of the nerve- 
oell and the neurofibrils in the cell-processes. Apathy 
held that the neurofibrillar system formed a continu- 
ous network in the central nervous system, and he 
propounded a new theory of the constitution of the 
latter, and was supported in his opposition to tlie 
neurone theory by Bothe, Nissl and others. The con- 
troversy swung to and fro for some years, but the 
neurone theory — with certain modifications — seems 
now to have established itself os a working doctrine. 
The theory first enunciated as the result of morpho- 
logical studies receives support from the experimental 
proof of a slight arrest of the nerve-impulse at the 
synapse between the two neurones, which causes a 
measurable delay in the transmission. The latest 
development in morphological work on nerve-elements 
is the investigation of the neuromotor system in the 
Protozoa. Sharp (1914), Yocom (1918), and Taylor 
(1920), working in Kofoid^s laboratory, have exam- 
ined this mechanism in the ci Hates Diplodinium and 
Euplotes and they describe and figure a mass — ^the 
neuromotorium — from which fibrils pass to the motor 
organs, to the sensory lip, and, in Diplodinium, to a 
ring round the oesophagus. The function of the 


apparatus is apparently not supporting or contrac- 
tile, but conducting. By the application of the finest 
methods of micro-dissection specimens of Euplotes 
have been operated upon while they were observed 
under an oil-immersion objective. Severance of the 
fibres destroyed coordination between the mem- 
branelles and the cirri, but other incisions of similar 
extent made without injuring the fibrillar apparatus 
did not impair coordination, and experiments on 
Paramaecium by Roes (1922) have yielded similar 
results. While the experimental evidence is os yet 
less conclusive than the morphological, it supports the 
latter in the view that the fibrils have a conducting, 
coordinating function. Progress in our knowledge of 
the nervous system is but one of many linos of ad- 
vance in our understanding of the correlation and 
regulation of the component parts of the aninud 
organism. 

The ciliate protozoa have been the subject during 
the last twenty years of a series of investigations of 
great interest, conducted with the purpose of ascer- 
taining whether decline and death depend on inherent 
factors or on external conditions. While these re- 
searches have been in progress we have ooine to realize 
more fully that ciliates are by no means simple cells, 
and that some of them are organisms of highly com- 
plex structure. Twenty years ago Calkins succeeded 
in maintaining a strain of Paramaecium for twenty- 
throe mouths, during which there were 742 successive 
divisions or generations, but the strain, which had 
exhibited signs of depression at intervals of about 
three months, finally died out, apparently from ex- 
haustion. From this work, and the previous work of 
Maupas and Hertwig, the opinion became general that 
ciliates are able to pass through only a limited num- 
ber of divisions, after which the animals weaken, 
become abnormal and die, and it was believed that 
the only way by which death could be averted was by 
a process of mating or conjugation involving an inter- 
change of nuclear material between the two conju- 
gants and resulting in a complete reorganization of 
the nuclear apparatus. Jennings has shown that con- 
jugation is not netiessarily beneficial,, that the ex- 
conjugants vary greatly in vitality and reproductive 
power, and that in most cases the division rate is less 
than before conjugation. Woodruff has since May 1, 
1907, kept under constant conditions in culture a race 
of Paramaecium. During the sixteen years there 
have been some ten thousand generations, and there 
seems no likelihood of or reason for the death of the 
race so long as proper conditions are maintained. 
The possibility of conjugation has been precluded by 
isolation of the products of division in the main line 
of the culture, and the conclusion is justifiable that 
conjugation is not necessary for the continued life of 
the organism. ^ The criticism that Woodruff's stock 
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znil^t be a non'^njagftting race wae met by placing 
the Paramaeoia, left over from the direct line of cul- 
ture, under other conditions when conjugation was 
found to occur. Later observations by Erdmann and 
Woodruff show that a reorganization of the nuclear 
apparatus of Paramaecium takes place about every 
twenty-five to thirty days (forty to fifty generations). 
This process, termed endomixis (in contrast to amphi- 
mixis), seems to be a normal event in the several races 
of Paromaecium which Erdmann and Woodruff have 
examined, and it is proved to coincide with the low 
points or depressions in the rhythm exhibited by 
Paramaecium. The occurrence of endomixis raises 
the question, to which at present there is no answer, 
as to whether this process is necessary for the con- 
tinued health of the nuclear apparatus and of the 
cytoplasm of Paramaecium. 

Enriques (1016) maintained a ciliate — Glaucoma 
pyriformia — through 2,701 generations without conju- 
gation, and almost certainly without endomixis. From 
a single “wild'’ specimen he raised a large number 
and found that conjugating pairs were abundant, so 
that the objection cx)uld not be made that this was a 
non-conjugating race. Enriques then began his cul- 
ture with one individual, and examined the descen- 
dants morning and evening, removing each time a 
specimen for the succeeding culture. The number of 
divisions per day varied from nine to thirteen, and 
as there was no break in the regularity and rapidity 
of division, and no sort of depression, Enriques con- 
cluded that neither endomixis nor conjugation could 
have occurred, for those processes take some time and 
would have considerably reduced the rate of division. 
These results, especially if they are confirmed by cyto- 
logical study of preserved examples, show that for 
Glaucoma neither conjugation nor endomixis is neces- 
sary for continued healthy existence. Hartmann’s 
observations (1917) on the fiagellate Eudorina ele- 
gan$ extend the conclusion to another class of Proto- 
zoa. He followed this flagellate through 550 genera- 
tions in two and a half years. The mode of 
reproduction was purely asexual, and there was no 
depression and no nuclear reorganization other than 
that following flssion. The evidence seems sufficient 
to confirm the view that certain Protozoa, if kept 
under favorable conditions, can maintain their vigor 
and divide indefinitely, without either amphimixis or 
endomixis. 

Child (1916) states os the result of his experiments 
that the rate of metabolism is highest in Paramaecium 
and other eiliates immediately after fission— -“in other 
words, after fission the animals are physiologically 
younger than before fission.” This view, that reju- 
venescence ooonrs with each flsskni, derives support 
from the observations of Enriques and Hartmann, for 
no other process was found to be taking place and yet 
the vigor of their organisms in culture was unim- 


paired. If, then, fission is sufficiently frequent — that 
is, if the conditions for growth remain favorable — the 
protoplasm maintains its vigor. If through changes 
in the external conditions the division rate falls, the 
rejuvenescence at each fission may not be sufficient to 
balance the deterioration taking place between the less 
frequent divisions. Under such conditions endomixia 
or conjugation may occur with beneficial results in 
some oases, but if these processes are precluded there 
is apparently nothing to arrest the progressive decline 
or “ageing” observed by Maupaa and others. But 
farther investigations are required on the physiology 
and morphology of decline in the protozoan indi- 
vidual. 

The culture of tissues outside the body is throwing 
new light on the conditions requisite for the multipli- 
cation and differentiation of cells. R. G. Harrison 
(1907) was the first to devise a successful method by 
which the growth of somatic cells in culture could be 
followed under the microscope, and he was able to 
demonstrate the outgrowth of nerve-fibers from the 
central nervous tissue of the frog. Burrows (1911), 
after modifying the technique, cultivated nervous tis- 
sae, heart-cells, and mesonchymatous tissue of the 
chick in blood-plasma and embryonic extract, and this 
method has become a well-established means of inves- 
tigation of cell-growth, tissues from the dog, eat, rat, 
guinea-pig, and man having been successfully grown. 
One strain of connective tissue-cells (fibroblasts) from 
the chick has been maintained in culture in vigorous 
condition for more than ten years, that is for prob- 
ably some years longer than would have been the nor- 
mal length of life of the cells in tl)e fowl. Heart-cells 
may be grown generation after generation— all traces 
of the original fragment of tissue having disappeared 
— the colls forming a thin, rapidly growing, pulsatii^ 
sheet. Drew (1922) has recently used instead of 
coagulated plasma a fluid medium containing calcium 
salts in a colloidal condition, and has obtained suc- 
cessful growth of various tissues from the mouse. He 
finds that epithelial cells when growing alone remain 
undifferentiated, but on the addition of connective 
tissue differentiation soon sets in, squamous epithelium 
producing keratin, mammary epithelium giving rise 
to acinous branching structures, and when heart-cells 
grow in proximity to connective tissue they exhibit 
typical myoflbrillae, but if the heart-cells grow apart 
from the connective tissue they form spindle-shaped 
cells without myoflbrillae. This study of the condi- 
tions which determine the growth and differentiation 
of cells is only at the beginning, but it is evident that 
a new line of investigation of great promise has been 
opened up which should lead also to a knowledge of 
the factors which determine slowing down of the 
division-rate and the cessation of division, and finally 
the complete decline of the cell. 

For many lines of work in modem zoology bio- 
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diemical methods are obviously essentbU^ and the 
applications of physics to biology are likewise highly 
important — e.g.f in studies of the form and develop- 
ment o£ organisms and of skeletal structures. With- 
out entering into the vexed question as to whether all 
responses to stimuli are capable of explanation in 
terms of chemistry and physics, it is very evident that 
modem developments have led to the increasing appli- 
cation of chemical and physical methods to biological 
investigation, and consequently to a closer union 
between biology, chemistry and physics. It is clear 
also that the association of zoology with medicine is 
in more than one respect becoming progressively 
'closer — comparative anatomy and embryology, cytol- 
ogy, neurology, genetics, entomology and parasitol- 
og>", all have their bearing on human welfare. 

J. H. AeirwoRTH 


BIOLOGICAL ABSTRACTS 

On April 22, 19?2, a meeting was held of repre- 
sentatives of 18 national biological organizations to 
consider the advisability of forming a federation,^ 
and a year later, on April 26, 1923, the Onion of 
American Biological Societies was formally inaugu- 
rated by the organization of a Council conij>osed of 
accredited representatives of 15 member societies. 

At the 1922 meeting, a publication ' committee of 
four was appointed to function jointly with a similar 
committee of the Division of Biology and Agriculture 
of the National Research Council, Tliis committee 
presented a report to the Council of the Union at the 
latteris organization meeting, April 26, 1923. The 
report was adopted and the Council of the Union took 
the following actions; 

(1) The Council of the Union of American Biological 
Societies considers that a single comprehensive system of 
biological abstracts is urgently needed. 

(2) That the present Publications Committee be con- 
tinued and given power to add to its membership subject 
to the approval of the Executive Committee of the Union 
of American Biological Societies and of the Executive 
Committee of the Division of Biology and Agriculture of 
the National Bosoarch Council. 

(3) That the Council empower the Publications Com- 
mittee (a) to formulate detailed plans for putting into 
effect a comprehensive system of biological abstracts for 
presentation to the Executive Committee of the Council 
6f the Union and to the Executive Committee of the 
Division of Biology and Agriculture of the National 
Research Council; (b) to Cooperate with tho National 
Research Council in the continuation of its efforts to 
gain support for publication, abstracting and bibli- 
ography. 

1 SCIENCK, 56, 184-185, 1022. 


(4) That th« Exeeutivo Oommittee of the Uniott be 
empowered to pass, jointly with the Executive Committee 
of tho Division of Biology and Agriculture of the 
National Research Council, finally upon such plans pre- 
sented by the Joint Publications Committoe, it being 
understood that such plans do not involve other than 
voluntary financial commitments of societies or constitu- 
ent memliers thereof. 

(5) That the Publications Committee bo authorized to 
determine the probable support from members of con- 
stituent societies for a comprehensive system of biologi- 
cal abstracts. 

The substance of the Joint Publication Commit- 
tee’s report, with some additions, follows. 

While the Joint Committee is one on publication 
and bibliography, the discussions which led up to its 
appointment centered about the need and desire for 
abstracting and indexing services. So, while recog- 
nizing the fundamental need for improved publication 
facilities, the committee has up to the present confined 
its attention largely to the problem of a comprehen- 
sive integrated system of biological abstracts. 

It is considered unnecessary to present extended 
evidence of, or arguments for, the importance of 
adequate informational aids to the investigator and 
teacher. Very early, even when the output of scien- 
tific literature was an insignificant fraction of its 
present volume, the need for aids was felt, and bibli- 
ographies, either unclassified or classified only as to 
certain major subdivisions, were developed. As the 
situation grew more complex, more detailed aids were 
needed, and there evolved from the relatively simple 
bibliographies the more highly classified and indexed 
ones which have reached a high state of development, 
though in different ways, in such agencies as the 
Concilium Bibliographicum, International Catalogue 
of Scientific Literature, etc. 

Then, in the second half, and especially in the clos- 
ing quarter of the last century, with natural science 
largely emancipated from traditional restraints, scien- 
tific publication increased by leaps and bounds, and 
the impossibility of thorough search of the original 
sources, because of limited library facilities and in- 
sufficient time, necessitated still more detailed aids. 
So, especially in the last two or three decades of the 
last century, began the conspicuous development of 
abstracts. These abstracts furnished at tho same time 
classified bibliographies and brief accounts of current 
work. But the modern, detailed, searching subject 
index was not at first a feature of the abstrocjting 
journal, at least not of the biological ones ; this index- 
ing ropTesents a still later development. Literature 
aids have thus undergone an extensive evolution, and 
are destined to develop still further to meet future 
changing conditions and demands. 

There has probably never before been a time when 
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in mftkittg soientiflo infomation aaceirtainablo 
has been sa general throughout the rank and hie of 
scientific workers. In the past, the problem has been 
mainly the business of a few — bibliographic expertn 
or occasional men of science fired with the vision of 
the great service to be rendered to research and teach^ 
ing by better mechanical aids in the literature. The 
man of science has, therefore, in a very large meas- 
ure felt himself remote from such enterprises, whicii 
in consequence have not enjoyed his full support and 
active participation. Large numbers of scientific 
workers have thought of literature aids as necessary 
but liardly requiring their attention or participation. 
The dignity to which their importance entitles them 
has frequently not been accorded bibliographic 
efforts. 

But the increasingly difficult problem faced by sci- 
entists due to the bewildering increase in the amount 
of literature has brought a gi'adual roali/iation, earlier 
in some groups than in others, that the subject is of 
such vital importance that it demands their general 
support and participation. Only within the past few 
years has this sense of responsibility quickened gen- 
erally among American biologists. This awakening is 
not entirely spontaneous. In large measure we have 
been aroused by the sudden collapse or serious im-. 
painnent, during and since the war, of some of the 
n)ost important of the aids on which we have relied 
in the past. This has helped us to realize how in- 
dispensable these are, and also that tlieir production 
is a gigantic task requiring and deserving our best 
talent and efforts. It has awakened us, too, to the 
fact that, having so long accepted, without perhaps 
proper appretdation, the fruits of the efforts of our 
European colleagues, we can not now shirk those 
responsibilities which, because of our present more 
fortunate situation, are clearly ours. Whatever the 
contributing causes, it is a fact that these have led, 
witliin the past five years, to the establishment of 
four agencies in America which endeavor to abstract 
and index a large part of the world^s literature in 
their respective fields — Endocrinology and Abstracts 
of Bacteriology in 1917, Botanical Abstracts in 1918, 
and the International Medical and Surgical Survey 
in 1919. 

The committee has attempted to study the problem 
in a more or less fundamental way, giving especial 
attention to the organization, scope, completeness and 
adequacy of existing agencies, in order to discover if 
possible the shortcomings and causes thereof of the 
present procedure, and thereby be able, perhaps, to 
suggest ways and means of improvement. 

A survey has been made by the Committee of the 
agencies which attempt to make a serious contribution 
to biological bibliography of international or national 
eobpe. (A brief r&umi of this survey is appended 


to the minutes of the meeting of the Council of the 
Union of American Biological Societies held April 
26, 1923.) This survey includes between 75 and 100 
agencies devoted wholly or in considerable part to 
bibliography (abstracts, indexes, bibliographies, etc.) 
in the biological sciences, excluding psychology and 
anthropology. In this number are included many 
of those medical agencies in which tlie fundamental 
preclinical sciences as well as clinical medicine are 
extensively represented. 

Of this large list, one bos attempted to cover the 
whole of biology, indeed the whple of science. Sev- 
eral seek to cover botany and zoology, respectively, in 
a comprehensive way. Others have such large objec- 
tives as medicine ai^d agriculture. But the great 
majority have a very restricted scope, so restricted as 
in many cases to deprive the user of ade<]uate contact 
with important related fields of biology which con- 
tribute to his specialty. 

In the judgment of the committee, a fundamental 
weakness in the present pr<*cedure is the multiplicity 
of uncorrelated and inadequately supported agencies. 
The majority of these reviewing, listing, indexing and 
abstracting organs more or less efficiently serve 
special interests, and till the part of the biological 
field selected more or less imperfectly and incom- 
pletely with the result that the abstracting, indexing 
and listing in these departments is diffusely distrib- 
uted, incompletely done, and often treated from re- 
stricted points of view. Inevitable, too, under fhis 
procedure is an appalling amount of duplication. 

The effect of this dispersive movement in the bibli- 
ographical and abstracting field as a whole in biology 
has some features of immediate service-condensation 
of references, esprit de corps within the subject and 
its immediate clientele, etc. Upon biology as a whole 
and upon synthesis, common progress, and upon a 
wider diffusion of interest in other fields than that 
of the biologist’s immediate endeavor this stigregatiou 
is less helpful to the pnjgrcss of biology on sound 
and broad lines, It is believed that a complete, well- 
edited and well-organized system of biological ab- 
stracts would contribute fundamentally in the way of 
suggestion, stimulus and widening point of view and 
greater precision in attack upon our common prob- 
lems. Such a system, too, would avoid the unnatural 
segregation of plant and animal material in such uni- 
fied subjects as genetics, evolution and cytology, and 
the unfortunate separation of much plant and animal 
physiology, pathology, ecology, etc., which still occurs 
in nmny of our largest services, because confining 
their efforts to the plant or to the animal field. 

But quite apart from these considerations this 
dispersive tendency involves serious practical difficul- 
ties. The narrower the scope of a service, the more 
limited its support. The literature in many if not 
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all special fields is so widely diffused in scientific 
publications tlmt it becomes quite impossible for the 
telatively weak special services to approximate com- 
pleteness or adequacy. The meager support which 
such agencies can command means, too, that they are 
carried on very largely by personal enthusiasm and 
sacrifice with the uncertainties and discontinuity 
which this procedure is likely to involve. 

In striking contrast to this more or less cliaotic 
situation in biology, the committee has been impressed 
with the well-ordered procedure in chemistry, which 
in comparison is so splendidly served in America by 
one strong, well-supported system of abstracting and 
indexing. 

The type of bibliographic aid preferred varies with 
the character of the w^ork and trEuning and habits of 
the individual biologist. Classified indexed bibliogra- 
phies in book or card form and abstracts in book 
form arc tlie chief more highly developed types now 
in use. The syetematiat especially prefers a highly 
classified arrangement, which has been achieved both 
in indexed bibliographies (e.g., Zoological Record 
(book fonn) and Concilium Bibliographicura (card 
form) and in abstracting journals {e.g,, Just’s 
Botanischer Jahresbericht). But the committee is 
convinced from its inquiries that the type of service 
which most nearly meets the needs and desires of the 
great majority of workers is the abstracting journal 
with detailed carefully prepared indexes. It is be- 
lieved that by adding to the monthly abstracting jour- 
nal the feature of annually cumulated, classified, 
bound volumes the service in general would be im- 
proved and the needs of those especially requiring a 
detailed classified or indexed arrangement met. Such 
an arrangement, too, would more nearly meet the 
needs of libraries, which in general express a prefer- 
ence for classified or indexed bibliographies. Since 
limited support has so greatly handicapped biblio- 
graphic undertakings in biology it is felt that any new 
developments should be so conceived as to merit and 
command the widest possible support. 

The success and efficiency which characterize the 
plan of the American chemists in making the subject 
of chemistry a unit for purposes of abstracting and 
indexing and the further important fact that this plan 
has the uniform automatic support of members of the 
American Chemical Society, has encouraged the com- 
mittee to secure the facts necessary for an approxi- 
mate picture of the proportions and feasibility of a 
similar plan for biological literature under the aus- 
pices of the Union of American Biological Societies. 

The committee has attempted to ascertain the 
approximate volume of the world’s biological litera- 
ture as measured by the annual number of titles. Its 
studies in this direction lead to the conclusion that 
the annual number of titles approximates 40,000. 
Those calculations include the literature in the bio- 


logical sciences, including plant and animal industry 
and paleontology, but excluding clinical medicine 
and psychology. 

To check the committee’s estimates, Mr. Gunnell, 
of the United States Regional Bureau of the Inter- 
national Cataiog^ue of Scientific Literature, was asked 
to tabulate the annual number of titles in the various 
parts of the International Catalogue of Scientific 
Literature concerned with the biological sciences, Mr, 
Gunnell’s total for 1913, the last year for which all 
parts of the catalogue appeared unaffected by the 
war, is 37,779. 

The number of pages required to cover this litera- 
ture (40,000 titles) in one abstracting journal on the 
basis that 6.8 titles could be cared for per page (the 
approximate average in Botanical Abstracts and 
Abstracts of Bacteriology) is approximately six 
thousand.^ 

Cost of manufactore and distribution of 
twelve monthly numbers totalling 6,000 
pages plus 500 pages of index (estimated) 
in on edition of 7,000 (the committee has 
secured bids from ten or twelve printing 


establishments, on one of which this esti* 

mate Is based).- - - $52,144.00 

Estimated annual income from 1,000 institu- 
tional subscriptions at $16.00 - - - 15,000.00 


Balance of manufacturing and distributing 

cost to be mot by individual support $37,144.00 

Probable cost of manufacture and distribu- 
tion to the individual should each of the 
6,000 individuals who are members of the 
societies invited to adhere to the Union 
support a unified system* $ 6.20 


8 The question of bulk of such a service having been 
raised, the possibility has been considered of issuing it 
in parts individually obtainable. The committee is of 
the opinion that breaking up the publication would in- 
troduce complications and uncertainties which might in- 
volve an increase in the cost to the individual and a 
weakening of the undertaking, should it be entered upon. 

The policy of the American Chemists, now in success- 
ful operation for sixteen years, too, has impressed the 
committee with the desirability of keeping the service 
intact. The committee has, therefore, sought to meet 
the problem of size in another way, namely by searching 
for less bulky papers. Excellent papers are available 
which bulk less than one inch per thousand pages. Using 
such paper would reduce the linear shelf room, annually 
necessary for the volumes, to less than six inches, even 
should the journal report on approximately all the 
world's biological literature. For libraries and others 
desiring them, copies printed on heavier paper cotxld be 
furnished. 

* Since binding, probably in two volumes, would be 
necessary to make the journal thoroughly usable as a 
reference work, the subscriber would have an additional 
outlay of $4.00 or $5.00, or a total cost in the vicinity 
of $10.00 or $11,00, 




Sditoria) overhead: These ealculattons do not include 
editorial^ bibliographic and clerical overhead. The 
National Besearch Council is continuing its ei¥ortM to 
secure adequate support for international Bcientihc bihU- 
ography and abstracting. If these efforts moot with 
further success such support may be expected, at least 
at the outset, largely to meet such overhead. 

The above calculations are based on twelve monthly 
uumberfi annually, the abstracts classided in subject- 
matter sections with cross references, so that the 
material in a particular field can be consulted as con- 
veniently as in a journal of more limited scope. In 
order, however, to provide a more highly classified 
instrument, especially for the systematist and others 
particularly served by such an arrangement, and also 
to bring all material for a given year and in a given 
category together, the committee has investigated the 
additional expense involved in cumulating the mate- 
rial at the end of the year and issuing it in one or 
more bound volumes, after which the monthly num- 
bers, printed on less costly paper, can be discarded, 
used by the subscriber for making special bibliogra- 
phies, or otherwise utilized. In the cumulated volume 
the material having appeared under a given section 
in the monthly numbers would be brought together 
and subjected to a more detailed classification than 
is practic^able in the monthly issues — a classification 
as detailed as a careful consideration of the needs of 
the various groups may dictate. In addition to the 
more detailed classified cumulated arrangement, the 
annual volume or volumes would contain detailed 
alphabetical subject and author indexes, which have 
proved of such exceptional utility and supplement 
the classified arrangement in an important way, as 
instruments for locating desired information. 

The committee is informed that the cumulated 
bound volumes would increase the estimated cost given 
above about 25 per cent., or a total for the monthly 
numbers and the annual cumulated volumes of 
$69,380.00. 

Leaving the estimated annual income from 1,000 
institutional subscribers the same, namely $15,000, the 
balance of $54,380 of the total manufacturing cost to 
be met by individual support, should each of the 6,000 
individuals who are members of the societies invited 
to adhere to the Union support of a unified system, 
would be about $9,00 per individual. (This cost to 
the individual is well below that of the uncumulatcd 
journal bound by the subscriber; the large saving on 
wholesale binding more than offsets the added cost 
due to the cumulation.) It needs to be borne in mind 
that under a system of uniform support this sum 
would secure for the individual a monthly current 
abstracting journal and an annual classified and in- 
dexed master key to the world's biological literature, 


the latter bound in two volumes and fully ready fo!r 
use without further expense of any kind. 

The exigencies of the case require that the financial 
responsibility for such an enterprise be assumed ini- 
tially largely by the workers in America, an obliga- 
tion which can not well be shirked at this time, es- 
pecially in view of the benefits which have for so 
long been reaped by American workers from the 
responsibilities carried in Europe. But assuming 
that there will bo such assurances from American 
biologists as to make the venture financially possible, 
it is clear that the successful production of such a 
comprehensive service, i.e,, the prompt and adequate 
abstracting of approximately all the world's biologi- 
cal literature, presupposes the widest cooperation 
amotig biologists everywhere. In this cooperation 
. the relation to the enterprise of all collaborating 
biologists would be the same, as now is the case in 
Ah$tract8 of Bacteriology ^ Botanical Abstracts, and 
other services, European and American. If under- 
taken, the initial years of the service would constitute 
a trial period from which such readjustments, both 
as regards character of tlie journal and its direction, 
should come as experience and changed conditions 
may dictate. Indeed, this degree of plasticity should 
constantly characterize the service. 

A. Parker Hitchens, 

D. R. Hookiek, 

C. A. Kofoid, 

I. F. Lewis, 

Representing the Union of American 
Biological Societies. 

E. D. Bale, 

C. E. McClung, 

J. R. Schramm, 

A. F. Woods, 

Representing the Division of Biology 
and Agriculture of the National 
Research Council. 

THE INTERNATIONAL UNION OP 
PURE AND APPLIED CHEMISTRY 

The annual meeting of tlie Fourth International 
Congress of the Union of Pui-e and Applied Chemis- 
try was held in Cambridge, England, on June 17, 
under the presidency of Sir William Pope, professor 
of chemistry of Cambridge University, and was at- 
tended by representatives from twenty-one countries, 
nearly four hundred members and guests being pres- 
ent at the annual banquet. 

The meeting lasted four days and among the im- 
portant decisions reached by the various committees 
were the following: 

The Committee on the Reform of Nomenclature of 
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luotn^anic Chemistry decided to constitute a perma- 
nent committee composed of the editors of the Journal 
of the Chemical Society, Chemical AhstractSf Gazzetta 
Chtmica lialiana, IJelvetu^a Chimica Acta, Mecueil dea 
Tf'avaux Chimiguea dea Pa^a^Bas, and the Bzilletin 
de ]a Soci6t4 Chimique do France. Each country is 
to Bend its suggestions to these various publications 
'Which will be duly qualified to submit them for gen- 
eral discussion. 

The writing of formulas of acids, bases and salts 
in each country should conform to the usual custom 
in any particular language, that is, in the countries 
of Anglo-Saxon languages one would write HCl, 
HjSO^, BaClj, NUjSO^, Ba(OH) 2 , etc., whereas in 
the countries of Latin languages one would write 
CIH, SO*H*, SO*Na^ CI^Ba, (HO)2Ba, but in the 
same language one sliould not write sometimes ClXa 
and sometimes NaCl, nor sometimes SO^No® and 
sometimes Na^SO^. 

The word hydrate 'will be reserved for combinations 
containing H^O like the hydrate of chlorine, Cl^ n 
HgO; the hydrate of sodium sulfate, Na^SO^, lOH^O; 
the word hydroxide will be reserved for chemical 
combinations containing Oil; aluminum hydroxide, 
A1 ( 110 ) 3 ) barium hydroxide, BafOH)^. 

The Committee for the Reform of Nomenclature in 
Organic Chemistry decided to increase the permanent 
committee composed of the editors of the Journal of 
the Chemical Society, Chemical AbatractSj Bulletin 
do la Soci4t6 Chimique de France, by adding the 
editors of the Gazsetta Chimica Jtaliana, of the 
Helvetica Chimica Acta and of the Recueil dea 
Travaux Chimiquea des Paya-Bas, 

The Geneva nomenclature will be used as basis for 
new proposals. 

The Committee on the Reform of the Nomenclature 
of Biological Chemistry adopted the following resolu- 
tions dealing with the most general names: 

1. The name of a new compound of which the chemi- 
cal constitution is known must bo made up in accordance 
with rules of nomenclature of organic chemistry; 

2. The word gluoid will be used to designate the group 
of substances which comprises the simple reducing sugars 
and substances wliich give one or several of these sugars 
by hydrolysis; 

3. The word lipoid will no longer be used; 

4. The word liptde will designate the group of sub- 
stances which comprises the fat bodies and esters which 
possess Hiialogous properties (Iccithines, phosphatines, 
etc.); 

5. The word protide will designate the group of sub- 
stances which comprises the natural amino acids and 
BubataneeB which by Hydrolysis give one or more of these 
acids. 

The Committee on Bibliography recommended: 

That the bureaus of documentation unify as much 


as possible their methods of work in aoeordanee with 
the principles adapted by the International Institute 
of Bibliography and the Subcommittee on Bibliog- 
raphy of the League of Nations ; 

That in view of the resolution of the Subcommittee 
on Bibliography of the League of Nations, the chemi- 
cal publications send at least two copies and prefer- 
ably five copies of their annual index to the “Inter- 
national Institute of Bibliography” in order that this 
institute be in a position to draw up the “Central 
Annual Bibliographical Index of Authors' Namefl” ; 

That the general secretary of the union make every 
possible effort to persuade those publications which 
have not yet come to a decision to conform with the 
two following resolutions which were passed at the 
previous congress; 

That ail original papers in chemistry should bear 
the address of the author or that of the laboratory 
where the work was carried out; 

That the journals give a rdsuiud of their articles in 
one of the languages accepted by the editorial board 
of the “Annual Table of Constants,” in such a form 
that it could be published in an abstract journal. 

The Committee on Physico-Chemical Standards 
recommended : 

That the Bureau of Physico-Chemical Standards 
investigate, through circular letters addressed to the 
directors of the research laboratories, what are the 
new physico-chemical standards; the preparation of 
which would be most urgent. 

The Committee on Pure Products for Research, in 
answer to the question asked by the International 
Oceanographic Association of the Mediterranean, re- 
plied that pure sodium chloride may replace standard 
sea water for the volumetric detemunations actually 
in use in oceanographic work. 

The Committee on the Bibliography of Industrial 
and Technological Products recommended; 

That the Bureau of Vegetable Raw Materials, 
which is actually working in France, be incorporated 
in the Bibliographic Bureau of Industrial and Tech- 
nological Products and that the Mus^e de la Faculty 
de Pharmacie de Paris and the Laboratoire Central 
d'Etudes ot d 'Analyses des Produits M^icamenteux 
et Hygi4niques (Laboratoire de la Commission du 
Codex) be incorporated in the Ceritral Office. 

The name of these united bureaus shall be “Service 
de Documentation sur les Mati&res Premieres et les 
Prodnita Industriels” (Bureau of Bibliography of 
Raw Materials and Industrial Products). 

The Committee on the choice of a Thermochemical 
Standard took note of the decision reached by the 
Bureau of Standards, Washington, that the bettasoic 
add prepared by this bureau can not be obtained as 
standard substances for ealoiimetric determinations 
except for purely scientific purposes and that it be* 
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comes tlierofore necessary to employ for technical 
porpoaeSf in determination of heats of combustion 
of solid and liquid fuels^ benzoic acid from other 
sources. The committee will eventually draw up 
specideations for the approval of samples of benzoic 
acid. 

The adoption of the conversion factor 1 cal. 15® ==== 
1,184 joules was also recommended. 

The Committee on the Tables of Constants recom- 
mended the following changes regarding physico- 
chemical symbols: 

Molecular rotation is to be defined by the relation 


(M) 


MX(«) 

100 


the employment of “oo” for the specific magnetic rota- 
tion and “Q” for molecular magnetic rotation is rec- 
ommended; the molecular magnetic rotation is to be 
defined by the relation 




these countries to begin a grouping as soon as possible 
with the idea of forming a Union of Uniform liSgiala- 
tion; 

2. Considering that the original purpose toward which 
one must work should bo to permit research workers to 
protect thoir discoveries and considcTing that on the other 
hand research workers can not carry out their researches 
in secret but must on the contrary be able to publish the 
results of their work as they ai*e obtained; 

The committee resolved: 

That it is inadmissible that one should oppose to the 
holder of the applicant of a patent the results of his own 
work during a certain period of time after it has been 
published ; 

3. The committee declares that a purely scientific dis* 
covery should be legally protected ; 

4. A proper definition of this now legal right wiB be 
studied by the committee; 

5. In order to secure the coordination of all efforts the 
president of the committee is appointed as a delegate to 
the pommittee on Intellectual Cooperation of the League 
of Nations and to the International Chamber of Com- 
merce to present end uphold the views of the committee* 


The committee further recommended : 

That a subcommittee be appointed, composed of 
Professors Cohen, Findley, Marie and an American 
member to be designated by the National Research 
Council. This committee is to consider further 
changes and additions in pliysico-chemical symbols. 

The Committee on the Study of Ceramic Products 
adopted the definition of the word ^^ceraiuic” and the 
classification of various products under that name as 
adopted by the American Ceramic Society.^ 

The Committee on Food Preservation requested : 

That the subcommittee of five members, composed 
of Messrs. Alsberg, Bordas, Patemo, Pondal, Voer- 
man, present at the next congress a general report on 
the bibliography which has been gathered up to the 
present and which could be assembled from now until 
then in regard to all matters relating to food legisla- 
tion in the various countries; 

Also that at the next congress the delegates of the 
various countries, taking into consideration the legis- 
lation in force at the time, present their conclusions 
of the effects of employing the following products as 
food preservatives: benzoic acid, boric acid, salicylic 
acid, sulfurous acid; sulfates and formaldehyde; for 
the purpose of undertaking a systematical and physio- 
logical investigation on the possibility of using chemi- 
cal products in food preservation. 

The Committee on Scientific and Industrial Owner- 
ship presented the following resolntions : 

1 . The committee, Goaslderiug that In the Latin group, 
which is composed of countries granting patents without 
examination, the oUifloation of legislation appears to be 
more capable of realization than in the others, invites 

1 Journal of the American Ceramic Society, Vol. III> 

826 (mo). 


The Committee on Industrial Hygiene requested 
the council of the International Union to give a prize 
for the best published essay on smokes, gases, fogs 
and noxious vapors to be met with in manufacturing 5 
their elimination; the protection against their effects. 
The essays submitted should be general and descrip- 
tive in character, should include the latest progress in 
their particular subject and should be vp^ithin the 
reach of the general reading public. 

The committee also requested that the council of 
the union should establish a prize to bo given to the 
inventor of an apparatus of recent construction for 
the suppression of smoke. In case no recent inventor 
could be found tlie prize should be given to that per- 
son who had done the greatest amount of work and 
obtained tlie best results on the problem of Uje sup- 
pression of smoke. 

The committee planned to report at the next con- 
gress forms of apparatus intended to combat incipient 
intoxication from poisonous gases in factories and to 
gather a bibliography of legislation concerning indus- 
trial hygiene in various countries and analytical meth- 
ods for the determination of hydrofluoric acid in 
smokes and vapors with special reference to super- 
phosphate manufacture. 

All these resolutions and recommendations were 
duly approved by the council and by the general 
assembly. The congress decided to meet in Copen- 
hagen in 1924. Two new vice-presidents were elected, 
Professor Ernest Cohen (Netherlands) and Dr. 
Sakurai (Japan). 

The congress decided in closing to create a com- 
mittee to cooperate with those organizations which 
undertake to exchange students and professors be- 
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tween the universities of the various countries with 
the idea of cooperating with these organixationfl and 
of bringing about such exchanges among professors 
of chemistry. 

J. E. Zanictti 


SCIENTIFIC EVENTS 

THE OPTICAL SOCIETY OF AMERICA 

The Eighth Annual Meeting of the Optical Society 
of America will be held at Cleveland, Ohio, Thursday, 
Friday and Saturday, October 25, 26 and 27. Hotel 
headquartei-s will be at the Hotel Cleveland. All ses- 
sions for the reading oJ: papers will be held in Room 
86, Physics Building, Cose School of Applied Science, 
and are open to all persons interested in optics. 

The address of the retiring president, Dr. Leonard 
T. Troland, wdll be on “The Optics of the Nervous 
System.” Professor A. A. Michelson will read, by 
invitation, a paper on “The Limit of Accuracy in Op- 
tical Measurement,*’ and Mr. Frederic Allen Whiting, 
director of the Cleveland Museum of Art, will ad- 
dress the Society on “The Optical Problems of an 
Art Museum.” Mr. M. Luckicah and Mr. A. H. Tay- 
lor, of the Nela Laboratory of Applied Science, will 
give a demonstration of new apparatus for the pro- 
jection of mobile colored patterns. There will be a 
full program of contributijd papers and committee re- 
ports, on general optics, vision, colorimetry, photom- 
etry, spectroscopy and instruments. 

Arrangements are being made for visits to: The 
Nela Research Laboratories, The National Lamp 
Works, Warner aiid Swasey and The Cleveland Mu- 
seum of Art. 

The advance program containing abstracts of 
papers will be mailed to all members about October 
5 or ] 0. In so far as the number of copies available 
may permit, it will also be mailed to others on re- 
quest, addressed to the secretary, Irwin G, Priest, 
Bureau of Standards, Washington, D. C. 

Since there are other large conventions in Cleveland 
at the same time, hotels are likely to be crowded, and 
members and other.s expecting to attend are advised 
to make their hotel reservations at once. Dr. W. E, 
Forsjl^he, Nela Research Laboratories, Nela Park, 
^ Cleveland, is chairman of the Local Committee on Ar-. 
rangements for the meeting. 

InwiN G. Pbijest, 
Secretary/ 

EXPLORATION OF SAN JUAN COUNTY, 
UTAH 

An expedition sent out by the National Geographic 
Society, which has been assembling its personnel and 
equipment at Gallup, New Mexico, started on Septem- 


ber 17 for a reconnaissance of the San Juan oountz^ 
of southeastern Utah, hitherto unexplored. 

Leaving Gallup the party used automobiles, carry^ 
ing its supply of gasoline in dnomB to Kayenta, Ari- 
zona, and then planned to travel on horseback across 
the Utah line into a laud of knife edge canyons, bold 
buttes and green-topped mesas until the pack animals 
encounter impassable barriers. Then it will proceed 
on foot. 

The expedition will attempt a preliminary survey 
of the region between the Colorado and San Juatn 
rivers, much of it never traversed by white men, whicli 
constitutes one of the largest unexplored areas in the 
country. The area of observation lies within San 
Juan County, a county which is larger than the 
State of New Jersey. 

Dr. Neil M. Judd, archeologist, of Washington, 
leader of the National Geographic Society expedi- 
tions which excavated and studied the pre-Columbian 
communal dwellings of Chaco Canyon, New Mexico, 
heads the Utah expedition. Accompanying Dr, Judd 
is Edwin L. Wisherd, a staff photographer of the 
society, and a party of assistants and guides. 

Dr. Judd’s primary attention, on his reconnaissance, 
will be to determine whether the cliff dwellings and 
skeletal remains, the traces of pottery, basketry and 
cliff inscriptions believed to abound will justify other 
larger expeditions of the society which shall include 
experts in every phase of scientific inquiry which the 
area warrants. 

Evidence of the outskirts points to cave dwellers, 
as well as cliff dwellers in this territory, for early 
Indians seem to have found slielter iu the egg-shaped 
and shell-smooth caves of the vari-oolorod rock. 

The fantastic beauty of this rugged desert, with its 
red rock gashes, its ever-changing color, and gargoyle 
promontories offers exceptional photographic oppor- 
tunities t and it is possible that an incidental result of 
the trip will be the finding of such other spectacles 
as the natural bridges and rocky spires which occur in 
contiguous areas. 

A NEW WILD LIFE PRESERVE 

That many of our handsomest and moat desirable 
native plants ore becoming increasingly scarcer has 
been a matter of observation for many years. In a 
number of localities such exquisite plants as rhodo- 
dendron, arbutus, fringed gentian, lady’s slipper and 
various species of wild lilies have become practically 
extinct due to cultivation, grazing, drainage, lumber- 
ing and the promiscuous picking of flowers. One of 
the remedies frequently suggested by plant conserva- 
tionists is the eatablishment of wild-Ufe sanctuaries 
or preserves in which the endangered species can grow 
without molestation. 

The efforts of the conservationists seem to be bear- 
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Ing siBce a number of sueh wild life preservos 
have been eetabliBhed during recent years* The latest 
addition to the ranks is the Herbert Davis Forestry 
Farm which was recently bequeathed to the people of 
Indiana by Martha F. Davis in accordance with the 
wishes of her husband, Dr. Lewis Nelson Davis, who 
died a few years ago. The farm, which comprises a 
total of 386 acres of fertile land located near Farm- 
land, Randolph County, Indiana, contains a sixty-acre 
tract of virgin timberland. The will by which the 
property was deeded to the citizens of Indiana etatejs 
that the wooded area must be ‘'treated as a forest pre- 
serve to be an example of Indiana’s native forest, pre- 
serving native trees and plants in their natural con- 
dition.” The will further states that the forest land 
must be kept in such condition that it will “be a 
refuge for all song birds and other -useful birds, es- 
pecially quail.” Since Purdue University is a state 
institution the farm, with its wild life preserve, has 
been placed in the keeping of the trustees of the uni- 
versity. According to the terms of the will Purdue 
University is vested with the responsibility to “keep 
from becoming extinct our fine native wild flowers, 
medicinal plants and trees.” 

The Davis preserve is a fine example of virgin In- 
diana forest that is probably little changed since the 
time of the early settlors. The dominant vegetation 
is a rich growth of magnificent white and black oaks 
with a sprinkling of hickory, aah, maple, elm and 
paw-paw. One majestic white oak towers over a hun- 
dred feet into the air and is supported by a sturdy 
base over twenty feet in circumference. The under- 
growth contains such attractive species as the nodding 
trillium, flowering dogwood and wild geranium. 

In keeping with the trust imposed upon them the 
authorities at Purdue University who arc actively in 
charge of the project have formulated plans provid- 
ing for the stocking of the woods with lady’s slipper, 
fringed gentian, wild lilies and other desirable species 
that ore worthy of protection. By this means it is 
hoped to preserve some of Indiana’s endangered na- 
tive plants for the pleasure and profit of future gen- 
erations. 

Albert A. Hansen 

Purdue University 

PRIZES IN CHEMISTRY 

As has already been noted, Mr. and Mrs. Francis 
P. Garvan, in memory of their daughter, Patricia, 
have established prizes and scholarships in chemistry 
under the auspices of the American Chemical Society. 
Mr. Garvan writes : 

In order that the youth of our country may have an 
iittelUgent appreciation of the vital relation of the devel- 
opment of chemistry to our national defense, for the 
intonsifioation and purification of industry and agricul- 


ture, and to the progress of medicine through the “Age 
of Chemistry ’ ' upon which we have entered, and in mom- 
ory of our daughter, Patricia, Mrs. Garvan and 1 tender 
to you the sum of $10,000. Blx thousand dollars is to be 
expended by you in offering to each state six prizes of 
$20 in gold to students in all secondary schools, public 
and private, for the six best essays evidencing an under- 
standing of the importance of chemistry in our national 
life. The remaining $4,000 is to defray the expenses of 
the contest. 

in addition, we place at your disposal among the suc- 
cessful contestants in all the several states the awarding 
of six four-year scholarships in chemistry or chemical 
engineering at Yale University or Vassar College. TUasa 
scholarships will carry $500 a year and tuition. The 
choice of subjects, all rulos and regulations governing the 
contests, the awarding of the prizes, scholarships, etc,, 
are to bo under your absolute control and direction. 

On authorization of the council of the American 
Chemical Society, Edward C. Franklin, president, has 
named H, E. Howe chairman of the contest committee 
and W. D. Bancroft, Charles H. Herty and Alexander 
Williams, Jr,, ns the other members of the committee. 

Essays must be submitted before April 1, 1924. 
Winners will be announced not later than July 1, 
1924. Essays must not exceed 2,600 words, and must 
be on one of these subjects; “Relation of Chemistry 
to Health and Disease,” “Relation of Chemistry to 
the Enrichment of Life,” “Relation of Chemistry to 
Agriculture and Forestry,” “Relation of Chemistry 
to National Defense,” “Relation of Chemistry to the 
Development of the Industries and Resources of Your 
State.” 

SCIENTIFIC NOTES AND NEWS 

This number of Science is the fifteen hundredth 
under the present editorship. 

The autumn meeting of the National Academy of 
Sciences will l>e held at Cornell University, Ithaca, 
N. y., on November 12, 13 and 14, 

Dr. David Starr Jordan, chancellor emeritus of 
Stanford University, has been elected president of the 
Pacific Division of the American Association for the 
Advancement of Science. 

Dr. L. 0. Howard, chief of the Bureau of Ento- 
mology, has been appointed president of the Inter- 
national Conservation Conference to be held at Hono- 
lulu in 1924 under the auspices of the Pan-Pacific 
Union. 

On the occasion of the Pasteur Centenary, the 
French Government conferred upon Dr, Simon Flex- 
ner, director of The Rockefeller Institute for Medical 
Research, the rank of commander of the legion of 
honor. 

Dr. Andrew Balfour, for the past ten years 
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director-in<<shief of the Wellcome Bareau of Seientifie 
Research, Lfondon, resigns that position on October 
31. He will be succeeded by Dr. C. M. Wenyon, who 
for the past nine years has been director of research 
in the Tropics at the Wellcome Bureau of Scientific 
Research. 

Phofessc® J. M. Willakd, head of the Department 
of Mathematics at the Pennsylvania State College, 
has, after thirty years continuous service, sent in his 
resignation on account of ill health. 

Dr. Eoward H. Marsh, Brooklyn, has been ap- 
pointed secretary of the New York State Department 
of Health to succeed Curtis E. Lakeman. Dr. Marsh 
is assistant professor of preventive medicine at Long 
Island Hospital Medical College and lecturer on 
hygiene in the University and Bellevue Hospital Med- 
ical College. 

E. H, Darby, formerly of the Department of Chem- 
istry, Union College, Schenectady, N. Y,, is now head 
of the research department, Rome Wire Co., Rome, 
N. Y. 

Josrph S. Bates, formerly manager of the research 
division of the Marcus Hook, Pa., plant of the 
National Aniline and Chemical Co., is now with the 
Textile Service Co., Philadelphia, Pa. 

Prank B. Gorin, formerly of the Chemical War- 
fare Service, who for the past year has been making 
a survey of the facilities of the American dye and 
chemical industries, has been appointed chief of the 
heavy chemicals section of the Chemical Division, Bu- 
reau of Foreign and Domestic Commerce. 

Roderiok K. Rooney, formerly assistant professor 
of chemistry at the Now Jersey College of Pharmacy, 
Newark, N. J., is now connected with the research 
and development staff of Lohn and Fink, pharmaceu- 
tical chemists and manufacturers at Bloomfield, N. J. 

Ralf R. WoolIjET, hydraulic engineer of the 
United States Geological Survey, will represent the 
Federal Power Commission in the development of the 
Flaming Gorge site on the Green River. Mr. Wool- 
ley last year surveyed the Flaming Gorge district of 
Utah for the Geological Survey. 

Dr. Grinnell Jones, of the division of chemistry, 
Harvard University, has returned to Cambridge from 
Washington, where since July 1 he has been assist- 
ing the Chemical Division of the U. S. Tariff Com- 
mission. 

Du. Nichoi.as Kopeloff, bacteriologist, of the Psy- 
chiatric Institute, Ward's Island, New York City, 
has been granted a year’s leave of absence to do re- 
search at the Pasteur Institute and visit the lab- 
oratories of the Continent. 
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Dr. GfiOi T. Haboitt, professor of soology, Syra- 
cuse University, has been granted leave of absenee 
during the onxrent year, and will devote his attention 
to research at the Wistar Institute of Anatomy and 
Biology, Philadelphia, 

Professor and Mbs. T. D. A, Cockeredl, of the 
University of Colorado, returning from Siberia, were 
on board the Empress of Australia in Yokohama har- 
bor when the earthquake occurred. They were not 
injured. The Empress of Australia being disabled, 
they were transferred to the President Jefferson, The 
IT. S. entomologists working on the Japanese beetle 
(Popillin) were not in Yokohama at the time of the 
earthquake. The Plant Quarantine Station was de- 
stroyed, but Dr. Kuwana was absent in Corea. 

Dr. a. S. Hitchcock, systematic agrostologist of 
the United States Department of Agriculture, Wash- 
ington, D. C., passed through Quito recently on his 
way to Banos and regions around Cuenca, Ecuador, 
Dr. Hitchcock is making three collections-— one for 
the Gray Herbarium, one for the New York Botanical 
Gardens, and one for the National Herbarium, Wash- 
ington. After leaving Ecuador, he will continue col- 
lecting in Peru and Bolivia. He expects to return to 
the United States about the first of February, 1924. 

Professor Niels Bohr, of Copenhagen, attended 
the Liverpool meeting of the British Association and 
lectured on the now element, “Hafnium,” He was 
accompanied by Dr. Hevesy and Dr. Coster, both of 
whom presented papers at Liverpool. Two other 
prominent Danish scientific men were present at the 
meeting : Professor Schmidt, who spoke on the results 
of the Dana expedition, which studied the wanderings 
of the eel, and Professor Jospersen, who lectured on 
English grammar. On leaving Liverpool Professor 
Bohr expected to go to Canada and the United States 
at the invitation of American universities. 

The Government of Now South Wales has asked 
Professor A. F. Barker, head of the department of 
textile industries at Leeds University, to prolong his 
stay in Australia. Professor Barker went there at the 
invitation of the New South Woles Government to 
take part in the Pan-Pacific Science Congress. 

Mr. C. Barrington Brown has recently brought 
home and has presented to the Sedgwick Museum of 
Geology at Cambridge a collection of Tertiary and 
Coxboniferous fossils from the Amotape Mountains, 
near Cabo Blanco, in northwest Peru. These fossils 
axe being studied by Mr, H. D. Thomaa and Mr. A. 
G. Brighton. Mr. Brown is shortly returning to Pern 
to continue geological work and to complete a study 
of an early Pleistocene whale-bed which be discovered 
last year. 









Lattos Kook, the Banish x>^lar exj^lorer, ^ho 
started in March, 1921, on an expedition to Green- 
land, expected to arrive home on September 26, hav- 
ing succeeded in completing the task of charting far 
north Greenland, which he commenced on the second 
Thule expedition in 1917, 

The widow of the late Surgeon General William 
C, Gorgas is collaborating with Burton J, Hendrick, 
author of “The Life and Letters of Walter H. Page," 
in preparing a biography of General Gorgas. It is 
hoped to be able to publish the biography during the 
coming year. 

The July issue of Health News, the monthly bulle- 
tin of the New York State Department of Health, is 
a memorial to Dr. Hermann M. Biggs, state health 
commissioner from 1914 until the time of his death. 
Among those who have contributed in recognition of 
the services of Dr. Biggs are: Drs. Matthias Nicoll, 
Jr., T. Mitchell Prudden, William H. Park, Simon 
Plexner, H. Homer Folks, Linsly R. Williams and 

L. Emmett Holt. 

Db. Charles Fbedekick Millspauoh, curator of 
the department of botany of the Field Museum, Chi- 
cago, and professor of botany at the University of 
Chicago and the Chicago Medical College, died on 
September 15, aged sixty-nine years: 

Professor LkRoy Cady, associate professor of hor- 
ticulture in the University of Minnesota college of 
agriculture, died on September 12 in St. Paul. Pro- 
fessor Cady was taken ill at the Minnesota State Fair, 
where he was assistant superintendent of the liorticul- 
tural display. 

John Howard Rowkn, associate professor of rae- 
chanical engineering at the University of Minnesota, 
a retired naval ollloer with the rank of commander, 
died at Minneapolis on September 10. 

The death is announced at Monderscheid, Germany, 
on August 23, of Major Ernest Francis Bashford, 

M. D., O.B.E., late director of the Imperial Cancer 
Research Fund and adviser in pathology to the Brit- 
ish Army on the Rhine, at the age of fifty years. 

The third congress of Industrial Chemistry will 
ojjen in Paris on October 22, at the Conservatoire 
National des Arts et Metiers under ihe presidency of 
M. Dior, minister of coinmeroG. 

Transfebehcb of the plant of the Oregon State 
Bureau of Mines and Geology has been made to the 
School of Minos of the Oregon Agricultural College. 
It will be stored to meet the emergency caused by 
failure of the etate legislature to appropriate money 
to pay for ihiiiiitenance for the biennium 1923-1924. 
The plant indudes library, reports and equipment. 


We learn from the London Titaes that the work of 
erecting a suitable building to bouse the Imperial 
College of Tropical Agriculture at Trinidad is pro- 
ceeding. The new two-story structure of ferro-oon- 
crete will be completetl by October, 1924. The col- 
lege is temporarily housed in a building at St. Au^ 
gustine, where there are six commodious class-rooms. 
It is proposed to add four other class-rooms to meet 
thq needs of the institution, as it has been decided to 
increase the staff of professors and their assistants. 
During the last session eleven students were being 
trained, two of these holding scholarships offered by 
the British Cotton-Growing Association. One of the 
latter has already been appointed to Nyasaland. 

Mrs. C. L. Hutchinson, president of the Illinois 
Chapter of the Wild Flower Preservation Society of 
America, writes that the following act passed by the 
last Illinois legislature is now in effect: 

Any person, firm or corporation who shall, within the 
State of Illinois, knowingly buy, sell, offor or expose for 
sale any blood root (Snnguinaria Canadensis), lady slip- 
per (Cypripodium parviflorum, and Cypripedium hirsu- 
tum), columbine (Aquilegia Canadensis), trillium (Tril- 
lium grandiflorum, and Trillium sessile), lotus (Nelumbo 
Lutea) or gentian (Gentiana crinita and Gentiana 
Andrewsii), or any part tliereof, dug, pulled up or gath- 
ered from any public or private land, unless in the case 
of private land the owner or person lawfully occupying 
such land gives his consent in writing thereto, shall bo 
deemed guilty of misdemeanor, and sliall be punished by 
a fine of not less than $10,00 nor more than $100.00 and 
costs. 

All prosecutions under this act shall bo commenced 
within six months from the time such offense was com- 
mitted and not afterwards. 

The Committee of British Ophthalmologists ap- 
pointed to organize an International Congress in 1925 
finds, with regret, that it is unable to do so in accord- 
ance with the conditions under which the British invi- 
tation was accepted by the Washington Ophthalmo- 
logical Congress in 1922, At Washington it was 
decided that the next congress should be strictly inter- 
national and that German should be one of the official 
languages. The committee has since been informed 
that the Soci^t^ Fran^aise d’Ophthalmologie, the 
Soci5t6 d'Ophthalmologio de Paris and the Societe 
Beige d^Ophthalmologie have passed resolutions to the 
effect that they feel themselves unable to participate 
in a congress if Germans are invited. The committee 
is of opinion that to proceed with the congress in 
these circumstances would tend to perpetuate a schism 
in the tanks of ophthalmology and militate perma- 
nently against the progress of the science, which all 
desire to promote. The committee has, therefore, 
rduotontly decided to postpone the congress. 
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Ttm twaity-BQcond Flemish Medical Congress was 
held at Antwerp on August 11 and 12. The follow- 
ing papers were read: The physiology of the heart, 
by Professor H. Zwaardemaker, of Utreclit; extra- 
cardial influences on the heait, by Professor E. de 
Somer and Dr. P. Mueyer of Ghent; intracardiac 
arrhythmia, by Dr, 8, de Boer of Amsterdam; phar- 
macodynamics and clinical administration of cardiac 
drugs, by Dr. U. G, Bijisma and Dr. M. J. Roesaingh 
of Utrecht; radiology of the heart, by Dr. M. Pere- 
mans of Antwerp; heart disease in pediatrics, by Dr, 
J. Lebeor of Antwerp. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

FoRTV-nvE square blocks of Berkeley’s most beau- 
tiful homes on the campus of the University of Cali- 
foniia up the hill slopes, north and east, were devas- 
tated by the fire on September 17, which is said to be 
the worst experienced by any California city since the 
San Francisco disaster of 190G. The fire was one of 
a series of forest, brush and grass fires, fanned by 
strong north winds and fed by undergrowth baked to 
a tinder by the prolonged summer. Such fires raged 
in nearly every county in Northern California. The 
buildings of the university were not harmed though 
it seemed at one time as if they would be destroyed. 
The homes of more than half the faculty and seven 
fraternity and sorority houses were burned. A shift 
in the wind then turned the course of the flames back 
over the burned area and many threatened buildings 
were saved. 

At the University of Buffalo instruction in the 
sciences fundamental to dentistry will be given here- 
after in the departments of anatomy, biochemistry, 
pathology, pharmacology and physiology of the 
School of Medicine. To care for these increased re- 
sponsibilities in the department of anatomy, of which 
Professor Wayne J. Atwell is the head, the following 
additions to the staff have been made; Dr. Rufus R. 
Humphrey, formerly of Cornell University, associate; 
Walter F. Greene, of Yale University, associate, and 
Ernest B. Ilanan, of the University of Missouri, in- 
structor. 

The work of preparing future executives for the 
oil industry will be undertaken by Now York Univer- 
sity. The course will be under the direction of Pro- 
fessor Ernest R, Lilley and credits toward a univer- 
sity degree will be given. 

Professor Z. P, Metcalf, head of the department 
of entomology and zoology of the North Carolina 
State College, has been appointed director of instruc- 
tional work in the school of agriculture. 

WiLLiAAi A, Newtok, B.S. (McGill), Ph.D. (Cali^ 


fomia), has been appointed assistant professor of 
botany at Pomona College. George M. I^umer, spe- 
cialist in petroleum, will be next year visiting pro- 
fessor of chemistry. 

Arthur Ll. Hughes, research professor of physios 
in Queen’s University, Kingston, Canada, lias been 
elected Wayman Crow professor of physics at Wash- 
ington University, St. Louis, to succeed Professor 
Arthur H. Compton, who goes to the University of 
Chicago. 


DISCUSSION AND CORRESPONDENCE 

THE NEEDS OP GERMAN SCIENTIFIC MEN 

Ik connection with certain scientific work, it was 
incumbent on me to make a special trip to Germany 
this summer to confer personally .with one of the 
most eminent and renowned scientists of that land, 
who was professor of physiology in a famous German 
university. I had never been to Germany before and 
had never had the privilege of meeting the distin- 
guished man whom I was on my way to see. Indeed, 
we had little in common, because our primary inter- 
ests were in different realms of science. As soon as 
he heard of my arrival in the little university town 
where he lived, he invited me and my son (who ac- 
companied me on my journey) to have afternoon tea 
at bis home, whither we repaired at the appointed 
hour. It was a charming old house which spoke 
everywhere of refinement and culture and comfort. 
The professor and bis wife met us at the threshold 
and bade us welcome in the most hospitable manner. 
On the table at which we sat down there was a little 
black broad and one or two unappetizing dishes. My 
host apologized for the meagre repast, saying simply 
that nowadays they were reduced to great extremities 
for food. His wife added that they hod had no butter 
or milk or eggs for months, but occasionally they con- 
trived to get a little meat, usually horseflesh, and 
sometimes a bit of coarse fish. I asked many ques- 
tions about the domestic situation, but they were re- 
luctant to talk about it. A girl named Marta waited 
on the table. She had lived with them twenty-five 
years or more, and each week she came to her mistress 
and implored her to reduce her wages, although they 
were not enough to buy a postage stamp. Madame 
took me aside after tea and cautioned me not to con- 
verse with her husband about the present distracted 
state of affairs. Every penny they had saved in a 
lifetime was gone; they owned the house in which 
they lived, but could not afford to keep it in ordinary 
repair. Her husband could not bear to talk about 
the desperate situation. His oiJy relief from day to 
day was to try to bury himself in his work and shut 
out the ever-present fear of impending disaster as 
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mooli as poaeible. Even this slender resoorce was not 
available except in a limited way, beeattso he lacked 
the apparatus and facilities for carrying on his re> 
searches and was almost entirely without recent books 
and current periodical literature. 

The professor conducted me to hia study, and there 
we talked about the special matters eonnected with my 
mission. With os much tact os possible, I ventured 
to express some sympathy with him on account of the 
conditions under which he and his colleagues had to 
labor, and volunteered to send him a few books and 
scientific journals when 1 got home, at the same time 
suggesting that perhaps he might write me and advise 
me how I might be of service in other ways. 

A few days ago I got a letter from him referring to 
various subjects about which we had conversed; one 
paragraph of it was devoted to the question of aiding 
Gorman scholars, in compliance with my request. 1 
think conditions have grown rapidly worse since the 
middle of July when 1 was in Germany; otherwise, I 
doubt whether the writer would have alluded to the 
subject at all. The following is a translation of this 
portion of the letter : 

Wlion you wore hero this summer, you intimated that 
among your friends in America there were perhaps some 
who might be glad to bo of aid in some way to Gorman 
science and its votaries. In this connection you asked 
me to advise you what was the l>esl way to accomplish 
this. After mature consideration and consultation with 
several of my colleagues, I venture to write you as fob 
lows on this subject; 

Concerning the general scientific situation and needs, 
such as repair of college, supply of literature, etc., the 
beet method seems to be through the cozitraliced bureau 
for this purpose cstablisliod in Berlin (Notgemeinaehnft 
deutacher Wissenschaft, Berlin C2, Schlossportol 3). Jf 
you wish to do something special, perhaps you should 
direct your attention to the domestic needs to which I 
have alluded already. While this situation affects all 
of us more or loss, naturally it bears more heavily on 
some than on others. Thus, for example, here in our 
community a small society has been formed for several 
years, known as DogentenhilftSf which is in charge of my 
colleague, Professor Blank, and which is intended to 
afford temporary relief in cases of extreme need, al- 
though it is very inadequate for the purpose. To keep 
this society going soems to me to bo the most important 
thing to be done at present, because as things are now 
nobody can foresee what the next months have in store 
for us and whether far harder and more widespread ills 
are not impending over us than any we have heretofore 
learned to bear. With the sudden depreciation of our 
currency, it is hardly necessary to say that checks and 
drafts should not be made payable in German marks. 

Obviously, for many reasons it would be better to send 
actual articles of value, especially such necessary things 
as are needful for a rational and desirable life; because 
our condition is rapidly nearing the typical starvation 
stage (da msere stoh rapide der iypischcr 


Bmpersnot ndhom) . The number of those things which* 
have disappeared entirely from the market and which are 
no longer to be had for any money is continually inereos- 
ing. However, help of this kind is so complicated and 
difficult to compass that it can not be done effectively 
on any large scale, after the organization already created 
for tliat purpose has ceased to exist. 

With warm greetings to you and your son, in which 
my wife joins, I am, etc* 

As the writer did not authorize xne to publish bia 
latter, I have felt constrained to suppress the name 
of bia colleague, Professor Blank, and also of the 
university where the '^Dozenteuhilfe’’ is established; 
but I shall gladly supply this information to any in- 
dividual who will apply to me for it. 

Jt does not seem necessary to add further comments, 
as the letter speaks for itself. Germany as a nation 
may, and doubtless will, recover; but for many indi- 
viduals, who in some instances are among the most 
gifted and useful men and women of this time, there 
is no recovery. Their life and work is as good os 
ended* 

Jambs P* C. Southall 

Department of Physics, 

Columbia UNivKitsiTv 

FURTHER OBSERVATIONS ON THE SEX 
CHROMOSOMES OF MAMMALS 

In the following note the results of two studies 
dealing with the sex chromosomes of mammals will 
be given briefly.^ 

In insect spermatogenesis the sex chromosomes fre- 
quently peieist during the growth period as densely 
staining chromatin-nucleoli. In mammalian sperma- 
togenesis it has been generally assumed that the 
chromatin-nucleoli were of the same character, and a 
number of observers have sought to determine the 
type of sex chromosome from a study of these bodies. 
Very conflicting conclusions have been drawn from a 
study of the same material, however, and recently 
Gutherz has presented evidence to show that in the 
white mouse the chromatin-nucleolus forms an auto- 
some.* 

In the opossum the writer has followed the ohroma- 
tin-nucleolufl from the time of its first appearance 
until the telophase of the first maturation division. 
It forms the X-Y sex chromosomes of the opossum. 
During the growth period, however, the nucleolus is 
extremely labile in character and may assume a great 
variety of forms none of which give any hint as to 
the final shape which will be assumed in division. Un- 
like the insects, the X and Y elements of mammals 

1 These studies were carried on under a grant given 
by the Committee for Eesaarch on Sex Problems, National 
Itesearch Council. 

* Gutherz, 1923, AroA, /. mikr, Anat. 
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are very intima1»ly associated during the whole 
growth period. 

The sex chromosomes of an old world monkey has 
been studied in spermatogenesis and in the somatic 
eells of embryos. The Ehesus maccaous males show 
48 chromosomes, one of which is a small balUUke 
element with no mate of like sise or shape, just as 
the writer found in man and a new world monkey.® 
In the first maturation division there are 23 tetrads 
and one chromosome made up of two very unequal 
parts, the larger (X) being rod^ike and the smaller 
(Y) dot-like. The X and Y components segregate 
to opposite poles of the spindle, just as they do in the 
case of man. 

The somatic cells of male Rhesus embryos (amnion) 
show consistently 48 chromosomes, including the ball- 
like Y element and the rod-like X element, neither of 
which have mates of like size or shape. Female em- 
bryos (chorion and brain cells) show consistently 48 
chromosomes, but no Y is present and the X is paired. 

In the three primates studied so far by the writer 
(man, a new and an old world monkey) the sex 
chromosomes have all been of the X-Y type, which 
were very simitar both in form and behavior. The 
evidence for the Rhesus monkey is complete and 
makes it certain that the sex chromosomes of the other 
two forms have been correctly identified, 

Theophilus S. Patntkh 

University or Texas 


All these specimens, except the last, have bM& re- 
ferred to Dr. H. E. Ewing, U. S, National Museum 
at Washing^n. Dr. Ewing determined the soorpiou 
as VejovU boreus Gir., and wrote that tlie specimens 
sent were identical with others of this species from 
the old Marx collection in tlxe museum, taken from 
Fort Pierre “Dakota^' (South Dakota) years ago. 
According to Ewing (in litt.), "Fejovw horeua is rep- 
resented in our collection by specimens from Lincoln, 
Nebraska; Indian Springs, Georgia; Gold Hill, Ore- 
gon; Soldier, Idaho; Fort Steele, Wyoming; Arizona; 
Sait Lake, Utah; and some other specimens with no 
locality*” 

Professor J. H. Comstock in his “Spider Book” 
records 23 species of known scorpions in North 
America. Of these only one, the species under con- 
sideration, is found at all in the northern United 
States. In the fourth provisional zone map of North 
America, published by the U, S. Biological Survey, 
small portions of western North Dakota are indicated 
as being included in the upper austral zone, the re- 
mainder of the state being in the transition zone. 
From the records at hand it seems likely that this 
species may belong to the upper austral. There seems 
to be no previous record in the literature of the occur- 
rence of this order in North Dakota. 

R. L. Webster 

North Dakota Aukicui*tural College 


SCORPIONS IN NORTH DAKOTA 

It is a well-known fact that scorpions are tropical 
in their distribution. The receipt in December, 1921, 
of throe immature specimens, sent in by P. C. Arild- 
son from Alexander, McKenzie County, North Da- 
kota, near which point they were found in a lignite 
mine, was an occurrence of more than usual interest. 

The appearance in certain newspapers of an ac- 
count of the finding of scorpions in the state resulted 
in the receipt of several letters from persons in west- 
ern North Dakota, who stated that a<iorpions had been 
seen several times previously. All these reports came 
from that general region known as the “Bad Lands.” 

Responding to my request for specimens a second 
instance was reported in the spring of 1922 and a 
single specimen was sent in from Oakdale, in Dunn 
Cclinty, North Dakota, with the statement that several 
had been seen near that plac^e during the winter. A 
third instance of the kind was reported from Golden 
Valley County, when a single specimen was sent in 
from Trotters, North Dakota, in November, 1922. 
Both these localities ore on the edge of the “Bad 
Lands.” 

ajourn. Exp, Zool, Vol. 37, p. 291, 1923; Science, 
Vol. LVI, p. 280, September 8, 1922. 


QUOTATIONS 

THE PRIESTLEY MEDAL 

The first Priestley Medal of the American Chemi- 
cal Society has been awarded to Dr. Ira Remaen, 
President Emeritus of Johns Hopkins University. 
His achievements in research have been principally 
within the field of pure science, his discoveiy of sac- 
charin being little more than an incident among them. 
Of great importance have been his contributions to 
the linking of chemistry with medicine. Distinction 
is also his for his unwearying efforts — and succesis — 
in keeping the torch of chemistry alight in this coun- 
try when the public either could not or would not see 
that there was illumination in the flame. 

Returning from Germany in 1872, ho become pro- 
fessor of chemistry at Williams College, where, after 
earnest pleading, he secured laboratory space eight 
by ten feet. But in 1876 Johns Hopkins invited him 
to go to Baltimore as professor, to do his own work 
in any way he pleased, assured that no one would in- 
terfere with him. His organization of the famous de- 
partment of chemistry in that university has some- 
times been referred to as the turning point in the 
science in the United States. In 1879 he brought out 
fhe Americm Journal of Chemistry and edited it 
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joont^BOfKgly until 1914. His text-book on organic 
<shemistry has been translated into many languages 
and is in use in many oountnes. 

Greater than any other phase of his work has been 
his inspiration of the men whom he trained. To the 
younger students he appeared cold, distant, severe — 
an impression emphasised by his faultless dress, pre- 
cise speech, perfect manner and dignified bearing. 
Later, when they became more familiar with the work- 
ing of Ilia mind, they perceived that this precision in 
habit and speech and gesture was, as a former stu- 
dent put it, *^the polish of chilled steel and not a coat 
of varnish on wood.” As soon as a student proved 
his interest in his work and showed a proper compre- 
hension of what it meant he found Professor Rem sen 
richly gifted with the ability to arouse curiosity and 
enthusiasm. It was then that reverence and affection 
began to grow together. The erstwhile cold and dis- 
tant professor would gladly take hours in discussing 
a student’s plans of study with him and count the time 
well spent. 

The Committee on Award has done well to provide 
that the first Priestley Medal shall go to so great a 
teacher, so eminent a man of science, and withal so 
distinguished a gentleman and scholar. — The New 
York Times, 

SCIENTIFIC BOOKS 

A Comprehensive Treatise on Inorganic and Theoret- 
ical Chemistry. By J. W. MKiiLOH. Vol. I, 1065 
pp, H. 0; Vol. II, 894 pp, F, Cl, Br, I, Li, Na, K, 
Hb, Ca ; Vol. Ill, 927 pp, Cu, Ag, Au, Ca, Sr, Ba. 
New York, Longmans, Green & Company, Price 
$20.00 per volume. 

The appearance of the first throe volumes of this 
important work which “aims at giving a complete de- 
scription of all of the compounds known in Inorganic 
Chemistry, and, where possible, these are discussed in 
the light of the so-called Physical Chemistry,” per- 
mits a somewhat better estimate to be made of the 
value of the series (to contain six or seven volumes 
when complete) than was possible when only the first 
volume was available. 

So unique a work in English has naturally at- 
tracted much attention, as is attested by the numerous 
reviews of the separate volumes which have appeared 
in the technical, and even in the popular press. 

The first impression is one of admiration and won- 
der at the courage and industry of the author in at- 
tempting BO tremendous a task, and the scientific 
world, particularly the English-speaking world, must 
be very grateful to Dr. Mellor for this important con- 
tribution to chemical literature. 

Most large reference books have been written by a 


nomber of authors under the editorship of an indi- 
vidual or group; the present work represents a dis- 
tinct departure from that system. Certain faults are 
inherent to either method. It is vexy difficult to brixig 
about unity of treatment, and to avoid overlapping, 
where different chapters are written by different indi- 
viduals; on the other hand, in the work of a single 
author it is almost inevitable that the treatise shall be 
somewhat colored by the individuality of the writer, 
and that emphasis shall be given to particular phases 
of the science in which he may be most interested. 
It can not be said that the “Comprehensive Treatise” 
has escaped entirely these latter faults, and they will 
seem more or less serious according to the individual 
who uses the book, and the purpose for which it is 
employed. 

The method of treatment departs widely from the 
usual, tlie subject matter following almost the identi- 
cal arrangement employed in the author’s earlier 
text-book, “Modern Inorganic Chemistry,” which the 
autlior declares in his preface to be an abridgment 
of the present work. The reviewer has already^ ex- 
pressed the opinion that this method of treatment is 
not a happy one. The elementary text-book, assum- 
ing little previous information on the part of the 
student, must of necessity limit its statements of 
theory to terms which may be understood by the 
student at that particular point in his development. 
This necessitates frequent incomplete treatment, 
which it is expe<5ted will be developed furtlier at a 
later period. The same method in an advanced refer- 
ence book leads to obvious disadvantages, for it means 
that the theoretical treatment will be subdivided and 
scattered. The first volume particularly of the 
“Treatise” illustrates this fault, for while entitled 
“Hydrogen and Oxygen,” it really contains a large 
proportion of general historical and theoretical sub- 
ject matter, As a characteristic example may be cited 
the section on “Valency,” which gives a rather full 
discussion of the subject, but does not touch at all 
on the modern theory with its relation to atomic 
structure, as tliis subject is to be treated in a later 
volume. Similarly “Acids, Bases and Salts” are 
treated in the chapter on “Oxygen,” but since the 
theory of electrolytic dissociation has not been intro- 
duced at this point, the subject is not discussed from 
this standpoint. “Equilibrium” is treated partially 
in Volume I but we find it somewhat amplified in 
Volume II under “Compounds of tlie Halogene with 
Hydrogen.” “Colloids” are discussed under “Gold” 
in Volume III, but whether further attention will be 
paid to them will not be known until later volumes 
appear. 

Numerous other examples may be cited, but these 

a X Am. Chem. Soc., 44, 1836 (1922). 
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may aerve to illuatrate wbat seetnfi to the reviewer a 
serioTia fault in the treatment of tlieory^ making it 
frequently incomplete, scattered and diilicult to find. 

The statistical information is much more satisfac- 
tory. An enormous amount of information is given, 
much of which is not available in any other reference 
book with which the reviewer is familiar. The his- 
torical method of treatment is employed, and an un- 
usual amount of the older data is introduced. This 
tttay sometimes lead to a little confusion, as it is fre^ 
qnently followed by conflicting subsequent data, witli- 
out comment by the author. 

The references seem extremely full. They are 
given at the end of each minor subdivision, and may 
prove difficult to use unless a complete author index 
is to be included eventually. Many subjects are 
brought quite up to date; in others ten or twenty 
yeairs may have elapsed since the latest reference 
quoted. 

The style is that associated with the author’s previ- 
ous works — vigorous, entertaining, and interwoven 
with philosophy and humor, making the treatise un- 
usnally '^readable” for a work of its type. In fact, 
it may ba that it fulfills the purpose of providing out- 
side imiMng for the advanced student better than 
most (rtiier purposes for which such a work may be 
used. Brrora and misprints seem rare; rather curi- 
ously most of the errors which the reviewer has de- 
tected occur in the form of statements which say 
exactly the opposite of the author’s intention. The 
book is very well printed and attractively designed. 
In the text words of particular importance are printed 
in heavy type, which aids the eye in locating particu- 
lar subjects on the page. 

The three separate volumes may be discussed 
briefly. 

Volume I is somewhat introductory in nature, con- 
taining several historical chapters, together with such 
subjects as *'Tbe Physical Properties of Gases,” 
“Solutions,” "Crystals,” "Thermodynamics and 
Thermochemistry,” as well as the chapters devoted to 
“Hydrogen,” "Oxygen” and their compounds. The 
volume is most satisfactory, in the opinion of the 
reviewer, in the purely historical chapters, and in tlie 
excellent chapters on "Ozone” and "Hydrogen 
Peroxide.” 

Volume II treats tiie halogens as a group, with com- 
parison and contrast of their properties and those of 
their oomi>ound8, over four hundred pages being 
devoted to them. As an example of the large number 
of references it may be noted tliat seven pages of 
referanoes in fine print follow forty pages of text on 
the subject of "Metallic Halogenates.” The alkali 
metals (including ammonium compounds) are given 
treatment similar to the halogens. 

Vdume III treats "Copper,” "Silver,” and "Gold,” 


eeparately axid in nmoh detail, while the alkalhie 
earths are treated as a group. 

Volumes II and lit contain, naturally, a much 
larger proportion of statistical information than is 
the case with Volume L They are therefore less sub>» 
ject to the criticisms indicated above, and seem to the 
reviewer more satisfactory for reference purposes. 

On the whole the "Comprehensive Treatise” un- 
doubtedly represents a most important contribution to 
chemical literature, and one that will prove invaluable 
to the investigator sub a source of information and 
suggestion, and to the advanced student and teacher 
as a source of "outside reading” which will prove 
interesting and valuable. 

The remaining volumes of the aeries will be awaited 
witli much interest. 

Ghaham Edgar 

Thb University of Virginia 

SPECIAL ARTICLES 

A NEW OCCURRENCE OF THE BLACK-EYED 
YELLOW MUTATION IN RATS 

In 1914 a strain of black rats was developed in the 
animal colony of the Wistar Institute from several 
black individuals obtained in the Fj generation of a 
cross between a wild Norway male and an albino 
female. The strain has been maintained through 
some 26 generations in which many hundreds of rats 
have been reared that have always bred true to type. 

On January 14th, 1922, a litter of eight young was 
cast by a young black female that had been mated to 
a male taken at random from the black stock; all of 
these young later developed into seemingly pure 
blacks. Three days after the birth of this litter a 
ninth individual, apparently less than 24 hours old, 
was found in the nest. This individual, a female, 
was about to be discarded when it was discovered that 
the eye were a mucJi lighter color than those of nor- 
mal black rats at birth. It was reared by an albino 
female, and developed into a light grayish colored rat 
with dark red eyes. A color variety of this kind hod 
never been seen in the colony. 

When mature, this mutant female was mated with 
a "dilute gray” rnale.^ The ofispring of this mating, 
three males and two females, were all of the wild gray 
type, indicating that the new mutation was not one 
of the color-albino series of allelomorphs like dilu- 
tion, Wlien these grays were inbred they produced, 
among other color varieties, black-eyed yellow young. 
Yellow varieties of rata had previously been obtained 
only from the stock originally imported from Eng^ 
land by Dr. Castle in 1914. As the Wistar colony 

iR, H. Whiting and Helen Dean King, ''Euby-eyed 
dilute gray, a third alielotoorph in the albino series of 
the rat,'^ Jour, Exper, Zool, vol. 26, 1916. 
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contained none of these rata, Dr. Castle kindly sent 
several for breeding tests. 

A mating of the mutant female with one of Dr. 
Castle’s pink-eyed yellow males gave young of the 
wild gray type; with a black-eyed yellow male the 
offspring were all black-eyed yellows. The types of 
young produced in the generation of these crosses 
proved conclusively that the mutant female was a 
*'cream” or non-agouti form of the black-eycd yellow 
rat. The formula for the mutant is narr, when A is 
the agouti and R the normal dominant color factor 
in black-eyed yellow. 

The parents of the mutant produced a total of six 
litters containing 57 young, of which five individuals, 
two males ajid three females, were creams; 14 creams 
was the number to be expected. The mother of the 
mutant when mated with another male from the bla(!k 
stock cast only black young. 

The sire of the mutant was mated with three other 
females taken at random from the black stock. Two 
of these females produced a total of 76 young, among 
which there were thirteen male and six female creams; 
the other female east 30 young that were all black. 
This male was later mated with three of his black 
daughters: two cast only black young; the other pro- 
duced six male and seven creams in a total of 34 
young. The four females that produced creams 
among their olTspritig cast a total of 167 young, 
among which there were only 37 creams, although one 
fourth of the number, or 42 creams, were to be 
expected. 

Several matings were made between black sibs of 
the mutants, but only black young were obtained. No 
other matings in the black strain have, as yet, given 
any of the creams. 

The black sire of these mutants was bom in July, 
1921, When taken for breeding he appeared to be 
pure black, but as he grew older marked color changes 
appeared in his coat. Patches of hair on the sides of 
the body became ticked, like the hair of wild Norways, 
and on the posterior part of the back the hair was 
dark brown; around the head the hair remained 
black. None of the females that cast cream young 
showed any pronounced changes in coat color. The 
male developed pneumonia early in 1923 and would 
no longer breed. An autopsy showed that one testis 
was atrophied ; the other appeared normal and will be 
examined cytologically by Dr. Ezra Allen. 

The appearance of cream young among the off- 
spring of black parents indicates that both parents 
must have been heterozygous for the cream fa<;tor, 
otherwise cream, being recessive to black, would not 
have appeared in the offspring. When and how the 
mutant factor originated can only be a matter of 
conjecture. It may have existed in the germ cells of 
the wild Norway male from which the black strain 


was derived, and failed to affect the coat color of any 
of the offspring because matings were not made be- 
tween individuals heterozygous for this factor. This 
supposition seems untenable, since the strain was 
closely inbred and a large number of individuals 
reared. It seems more probable that the cream fac- 
tor appeared in the germ cells of a black rat only two 
or three generations bock, and that the ehanco mating 
of heterozygous individuals brought out the mutant 
form. 

Helen Dean King 

The WisTAR Institute or 
Anatomy and Biology 


THE OHIO ACADEMY OF SCIENCE 

The thirty-third annual meeting of the Ohio Acad- 
emy of Science was held at Oberlin College, Oberlin, 
March 30 and 31, 3923, under the presidency of Pro- 
fessor Albert P. Weiss, of Ohio State University. 
Fifty-five members were registered as in attendance. 

Dr. T. C. Mendenhall presented an appreciative 
memoir of Emerson McMillin, of New York City, 
whose death at the ago of seventy-eight occurred on 
May 31, 1922. A member since 1892, and elected to 
fellowship in 1920, Mr. McMillin was always in- 
tensely interested in the work of the academy, al- 
though, so far as is know^n, he was never able to attend 
a meeting. Although bo was personally unknown to 
the great majority of the present members, his gener- 
ous ^contributions to the research fund, continued 
through a quarter of a century, have been a constant 
stimulus to the research spirit of the academy and 
the research w^ork of its membership. Dr. Menden- 
hall’s memoir appears in tlie May-June number of 
the Ohio Journal of Science. 

Twenty-five new members were elected, and the fol- 
lowing eight members were elected to fellowship: 
William Lotchwortli Bryant, Walter C. Kraatz, Paul 
Marshall Rea, Septimus Sisson, Warren N. Thayer, 
Roy Curtis Thomas, Lewis Hanford Tiffany, iiidward 
L. Wickliff. 

Officers for 1923-24 were elected as follows : Presi- 
dent, K. F. Mather, Denison University; vice-presi- 
dents — zoology^ W. M. Barrows, Ohio State Univer- 
sity; botany, H. H. M. Bowman, Toledo University; 
geology, J. E. Carman, Ohio State University; phys- 
ics, W. C. Devcrcaux, U. S. Weather Bureau, Cincin- 
nati; medical sciences, B. M. Patton, Western Reserve 
University; psychology, II. A, Aikins, Western Re- 
serve University; secretary, W. H. Alexander, U, S. 
Weather Bureau, Columbus; treasurer, A. E. Waller, 
Ohio State University. 

The annual geological excursion, under the direc- 
tion of the incoming vice-president for geology, Pro- 
fessor J. Ernest Carman, has been reported somewhat 
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fully in Science for June 15. The party visited the 
Pennsylvaman and Permian formations of Muskin* 
gum County, Ohio, on May 25, 26 and 27. 

The scientific program was as follows: 

FREBIBENTIAL ADDKESS 

The aims of social evolution: Albeut P. Weiss. 

PUBLIC LECTURE 

Trees as witnesses in boundaiy disputes — an instance 
of applied ecology: Henry C. Cowles. 

SYMPOSIUM ON GEOGRAPHICAL DISTRIBUTION 
Geological factors in animal and plant distribution: 
G. P. Hubbard. 

Home factors in plant distribution: H. C. Cowles. 
The distribution of vegetation in relation to physto- 
graphic provinces: E. Lucy Braun. 

The places of origin of the several families of Anvra: 
M. M. Metcalf. 

Factors which determine local distribution of spiders: 
W. M. Barrows. 

Some problems in the distribution of dragonflies: 
Clarence H. Kennedy. 

SYMPOSIUM ON CURRENT PROBLEMS OF OHIO GEOLOGY 
Early Paleozoic stratigraphy: W. H. Shideler. 

Middle Paleozoic stratigraphy: J. Ernest Cabman. 
Stratigraphy of the Carboniferow formations: J. E. 
Hyde. 

Paleozoic faunas and their cjorreZation ; A. P. Foerste, 
Some work yet to be done in Ohio physiography : Geo. 
B. Hubbard. 

SooTtomic geology: J. A, Bownocker. 

Structural geology: W. H. Bucher. 

PAPERS 

Weather and human conduct : William H. Alexander. 
Some Old World botanic gardens: A. E. Waller. 
Nome features of the park area of the Cleveland met- 
ropoUtan park district: E. L. Fullmer, 

The Cleveland Museum of Natural History: P. M. 
Bea. 

An eagle observatory at Vermilion; results oh- 
tained in IQtt: Francis H. Herrick. 

A contribution to our knowledge of the life history 
and physiology of Euglena: W. J. Kostir. 

The so-called allelocatalytic effect tn the reproduction 
of Protozoa: W. J. Kostir. 

The persistence of archaic parasites through many 
geologic periods: Maynard M. Metcalf. 

The origin of American opalinids: Maynard M. 
Metcalf. 

Two new cestode parasites in black bass of Ohio; life 
history, distribution, etc*: Ralph V. Bangham. 

Life history studies of Homoptera: Herbert Osborn. 
Jumping mouse, Zapus hudsonius, in Ohio : H. A. 
Gossard. 

The geographic distribution of Arctic Bryozoa: Eat» 
MONP C. Osburn. 

The inheritance of the nail-biting habit: W. M. 
Barrows. 


A case of ewtra digits in the manus of the pig: 
Stephen B. WiUiUMS, 

On the origin of some embryonic ahnormaHties : B. A. 
Budznoton. 

Comparative physiology as an tmdergraduate study: 
Chas. G. Booers. 

Physiological evidences of animal relationship: Chas. 
G. Rogers. 

Lorain County Polyporaceae : F. O. QrovBE. 

The vegetation of Ohio: E. N. Transeau. 

Studies on the genus Ampelopsia: Grace Gilmob. 
Fartatione in the root system of the common everlast- 
ing, Qnaphalium polyoephalum : Helen Guhman. 

iSoil reactions and plant succession: £. Lucy Braun 
and Sylvia Geibler. 

Importance of resistance of the host in the control of 
plamt diseases: W. J. Young. 

ObeervofioTM on the sexual state of various plants: 
J. H. SCHAFFNER. 

The time of sex determination in plants: J. H. 
SCHAFFNER. 

Some chemical changes accompanying growth and re- 
production in Spirogyra: L. H. Tiffany. 

Flora of the muck land of Delaware County, Indiana: 
Bi-anohe McAvoy. 

on the dietri&ution of sea grasses: H. H. M. 
Bowman. 

prairie openings on the Little Miami Eiver: M. Mil- 
dred Irwin. 

Concerning some ostracoderms from Ohio: J. Ernest 
Carman. 

The temperature and brightness of tungsten lamps: 
W. E. Forsythe. 

Effect of tension on change of resistance and thermo- 
electromotive force by transverse magnetization: 
ALPUBUS W. Smith. 

demonstrations 

Methods of recording bird migration: Lynds Joneb. 
Drawimgs of penes of dragonflies: Clarence H. 
Kennedy. 

Preserved skin specimen of jumping mouse, Zapus 
hudsonius: H. A. Gossard. 

A cent found in the pharynx of a oat from the com- 
parative arhatomy laboratory: Stephen B. Williams. 

Microscopic slides illustrating paper on cestode 
parasites of black bass: Ralph V. Bangham. 

Boots of the common everlasting, Gnaphalium poly- 
cephalum: Helen Guhman. 

Thoms of honey locust, Gleditsia iriacanthoa: F. E. 
Bbohtel. 

Twigs as a basis for winter tree study; a method of 
mounting: E. Lucy Braun. 

Eavnfall and vegetation map of Asia : Geo. B. 
Hubbard. 

Drawings of opalinids: Maynard M. Metcalf. 
Distribution maps of opalinids and t^eir hosts: May- 
nard M. Metcalf. 

Edward L. Rice, 

Secretary, 192^3 

Delaware, Ohio 
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SCIENCE NEWS 


THE JULIAN CALENDAR 

Science Service 

Millions of peoplo who go peacefully to bed the night 
of Soptembor 30, according to their calendar, will 'Mobo'' 
13 days before daylight comes next morning. The next 
day for them will bo October 14, the boginuing of the 
ahorteat month of their lives. Such is a resiilt of the 
decrees of the ** Pan-Orthodox Congress'^ of the various 
branches of the Eastern Orthodox Church at a meeting 
Inst spring, fixing a time for the final abandonment of 
tho Julian Calendar which was for 1,600 years that of 
the Roman empire and of the entire Christian world and 
which in parts of the world has endured to this day. 
The change will occur at midnight, October 13, on our 
common or Gregorian calendar. 

Julius Caesar was not a man with a groat reverence 
for ancient customs just because they were old-fashioned. 
In his day the old Roman calendar had become so in- 
accurate that it was threo months ahead of the sun; 
when the calendar said it was summer, the sun said it 
was spring, and festivals fixed by the calendar came at 
inappropriate times. Julius proceeded to do something 
about it. He called in Greek and Egyptian astronomers, 
and established tho calendar that bears his name. 

The old year had boon just 365 days, but tho astron- 
omers found that the error in tho calendar was due to 
the fact that the year as measured by the time between 
two successive nerval equinoxes, or tho moment when the 
sun crosses the celestial equator on its way north, was 
something longer than this, or about 365 days and six 
hours. So Cuosar invented the Leap Year, adding an 
extra day every four years and thought tlie problem 
solved. 

But astronomical science progressed, even during the 
so-called J.)ark Ages after tho fall of Rome, and by the 
latter part of the sixteenth century when it was recog- 
nized there was a difference of some 10 days between the 
sun and the calendar, the remedy was also recognized. 
Pope Gregory XIII called a council of astronomers who, 
knowing tho amount of the error in tho method of the 
Julian Calendar, proceeded to correfct it by eliminating 
one leap year at the end of every century except those 
for the years evenly divisible by 400, According to this 
rule 1900 was not a leap year, but 2000 will be. 

The Gregorian Calendar was immediately adopted by 
the Homan Catholic world, but since the adoption of tho 
Julian Calendar tho Eaetorn churches had split away 
from Romo and acknowledged no allegiance to the Pope, 
while at the same time the Protestant Reformation was 
in progress in western Europe and for a long time the 
Protestant nations stuck to the old reckoning, 

England, however, finally adopted the Gregorian calen- 
dar in 1752 and it became effective in the American 
colonies about the same time. The error in the Julian 
calendar was then 11 days and tho day following, Sep- 
tember 2, 1752, was called September 34. But the several 
branches of the Eastern Ohureh and the nations where 


it was the dominant religion kept to the old calendar. 
Russia was the first to break awa^*^, the Soviet government 
adopting the western calendar in 1918; Roumania and 
Serbia followed in 1919. Among the nations outside of 
Christendom, Japan, China and Turkey had already fol- 
lowed the lead of the western world, leaving Bulgaria 
and Greece and the Greek Orthodox Church as the only 
adherents to the older system. 

But where that church is strong, as in Russia and 
Roumania, there have been two calendars in operation, 
the religious and tho civil, resulting in much confusion. 
It even affected vitally American industries which em- 
ployed Eastern Europeans, since pious Orthodox work- 
men insisted on observing holidays for a second time, 
when tho belated Julian calendar caught up with our 
own. This will end next month, and for tho first time 
since 1582 the entire civilized world will bo kooping the 
same time with one notable extieption, Tho Ruthonian 
Catholics, or Uuiates, as they are known in Europe, a 
body of Christians numbering some 8,000,000, of whom 
half a million are in this country, will still adhere to the 
astronomy of Julius Caesar. They dwell chiefly in the 
Russians Ukraine and in neighboring regions, and al- 
though they acknowledge the spiritual supremacy of the 
Roman church they dislike their Greek and Roman 
Catholic neighbors so heartily that they will not even 
have the same calendar and the same festival days as 
they do. 

How long they will hold out is a problem; but as 
things are it seems that the Julian Calendar is doomed 
to ultimate extinction after having lasted some 1,962 
years. 

THE EINSTEIN THEORY 

Scierhce Service 

CONrntMATiON of the third prediction of Einstein 
resulting from the application of his general theory of 
relativity was announced to the American Association for 
the Advancement of Science at its recent fall meeting 
at Los Angeles by Professor Charles E. St. John, of the 
astronomical staff of Mt. Wilson Observatory. The lines 
of the solar spectrum are not identical in position with 
those due to incandescent samples of the same elements 
when observed on the earth, and the displacement is 
toward the rod end of the spectrum. This indicates a 
slowing up of tho rate of atomic vibration, as predicted 
by Einstein, as a result of the difference of the position 
of the two samples of incandescent elements with refer- 
ence to the gravitational fleld of the sun. 

Einstein has stated that his theory of relativity stande 
or falls according to whether or not this effect is ob- 
served. Professor St* John has calculated that the dis- 
placements of the lines in the solar spectrum predicted 
by Einstein amount to 86 per cent, of the total observed 
effect, the remainder being due to Other well-known 
effects resulting from conditions in the solar and terres- 
trial atmospheres and to the sun’s rotation on its axis. 
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THE QUANTUM THEORY* 

One of the most surprising and interesting develop- 
ments of the quantum theory is that which shows that 
quantum numbers determine not only the size and 
form of the electronic Keplerian orbits in atoms, but 
also the orientation of these orbits in space with re- 
gard to a favored direction such as that provided by 
an intra-atomic or by an external magnetic or elec- 
tric field of force. For any arbitrary value of the 
azimuthal quantum number k, the simple theory shows 
that there are exactly fc 1 quantum positions of the 
orbital plane characterized by whole numbers. For 
example, if fc = 1 the normal to the orbit may be 
either parallel to the direction of the controlling field 
or at right angles to it. If A: = 2 the normal to the 
orbit may take up in addition to these two positions 
a third one, in which the normal to the orbit makes 
an angle of 60° with the field. For higher values of 
the quantum number k, the possible orientations of 
the corresponding orbits become regularly more nu- 
merous. 

A striking conflnnation of this theory is afforded 
by the very beautiful experiments of Qerlach and 
Stern.' In these a stream of atoms of vaporized silver 
was allowed to flow past a wedge-shaped pole of an 
electromagnet which provided a radial non-uniform 
magnetic field. The atoms were caught on a glass 
plate placed immediately behind the pole, and it was 
found that they were deposited in two distinct sharply 
defined layers, indicating that the atoms were sorted 
out into two distinct and separate beams. The posi- 
tions of the bands on the plate showed that one of the 
beams was attracted by the pole and the other re- 
pelled by it, the attraction being slightly the greater 
in intensity. No evidence was obtained of an unde- 
flected beam. From these results it was concluded 
that all the silver atoms in the stream of vapor pos- 
sessed a definite magnetic moment, and that while 
the atoms were passing through the magnetic field 
their magnetic axes had two distinct orientations in 
space. 

By assuming the correctness of this interpretation, 
Gerlach and Stern found from measurements on the 

* Ooucludlng part of the addrew of the prCBident of 
the Section of Mathematics and Physics, British Asso- 
ciation for tho Advancement of Science, Liverpool, Sep- 
tember, 1923. 

1 Gerlach and Stem, Zeit fUr Phys., vol. 7, p. 249, 
1921; TOl. 8, p. 110, 1921; vol. 9, p. 349 and p. 353, 1922. 
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various magnitudes involved in the phenomenon that 
within the limits of error of their experim^ts the 
magnetic moment of the normal atom of silver in the 
gaseous state was that of one Bohr magneton. 

Bohr, also, has drawn attention to another possible 
illustration of the principle of the quantization of 
orbits in space, It is known that all the rare gases 
do not exhibit the property of paramagnetism. From 
this fact the conclusion has been drawn that the 
atoms of these gases in their normal condition do not 
possess any angular momentum. According to the 
quantum theory, however, this conclusion may not be 
warranted, for we have seen that for an atom which 
has a finite angular momentum and, consequently, 
possesses a magnetic moment, the theory prescribes 
certain definite directions for the axis of momentum 
relative to a magnetic field in which the atom may be 
situated. If we assume tliat the atoms of the rare 
gases in a magnetic field can place themselves with 
their momentum axes perpendicular to the magnetic 
field, it follows that they could appear to be diamag- 
netic, and all indication of paramagnetism on their 
part would be absent. In this connection 1 may point 
out that Bohr has made the suggestion that evidence 
in support of the validity of this view is derivable 
from the results of an analysis, on the basis of the 
quantum theory, of the anomalous Zeeman eftect 
shown by the rare gases. 

One point that may he worthy of notice in dealing 
with phenomena associated with the principle of space 
quantization is that the permitted orientations de- 
pend only on the values of the quantum number in- 
volved, and not on the magnitude of the magnetic 
field applied. 

Orbits characterized by certain definite values of 
the quantum number should take up their permitted 
orientations in weak magnetic fields as well as in 
strong ones, provided the time allowed for the process 
to take place was ample, and provided suitable pres- 
sures were used and disturbances arising from the 
presence of contaminating gases were eliminated. 
Such conditions as these have recently been realized 
by Gerlach and Schutz,* and they have been able to 
obtain with sodium vapor at low pressures in the ab- 
sence of foreign gases remarkably striking manifes- 
tations of the magnetic rotation of the plane of polar- 
ization of the light passing through the vapor with 
magnetic fields as low as a few tenths of a gauss. 

This idea of space quantization may perhaps throw 
some light on the interesting and suggestive experi- 
ments of R. W. Wood and A. Ellett* on the polariza- 
tion of the resonance light emitted by mercury and 

2 Gerlach and Sohutz, Die Naiurwiasenschaften, vol. 
11, Heft 28, p, 638, 1923. 

■ Wood and Ellett, Proc, Soy, Soc., A, June, 1983, p. 
396. 


aodium vapors. In thdr experiments, it will be re- 
called, strong polarizatipii of the resonance light from 
mercury or sodium vapors could be produced by weak 
magnetic fields properly orientated. Moreover, they 
found that the polarization of the resonance light 
emitted by these vapors in the presence of the earth’s 
magnetic field could be destroyed by applying a mag- 
netic field of less than one gauss provided it was suit- 
ably orientated. It is highly desirable that the ex- 
periments of Wood and Ellett should be followed up 
in order that sufficient information may be gained to 
enable us to elucidate the principles underlying the 
modifications in the polarization of the resonance 
light observed by them. 

It seems clear that atoms of sodium, for example, 
when excited by the absorption of resonance radia- 
tion would tend during the period of excitation to 
take up definite and characteristic orientations even 
in weak magnetic fields that would result in the 
polarization of the resonance radiation emitted being 
different from that of the radiation emitted from 
atoms of the vapor situated in space in which abso- 
lutely no magnetic field existed. It should be remem- 
bered, too, that in the normal atom of sodium the 
orbit in which the valency electron is bound Las the 
value 1 for its characteristic azimuthal quantum num- 
ber k. When the atom is excited by the absorption of 
resonance radiation the azimuthal quantum number of 
the orbit, in which the valency electron becomes bound 
for a time, takes on the value 2. It seems clear then 
that the electronic orbit of the valency electron may be 
subject to different orientations relative to the rest of 
the atom when the atom is in the excited state from 
what it would be with the atom in its normal state. 
These relative orientations, moreover, would again be 
different in the presence of even a weak external mag- 
netic field from what they would be in the complete 
absence of such a field. It is, therefore, quite conceiv- 
able that changes in orientation of electron orbits 
may be able to account for the phenomena observed 
by Wood and Ellett, but at present the whole matter 
appears to be rather involved and rather difficult to 
clear up with the information as yet available. 

Among the most fruitful of t^ principles utilized 
by Bohr in the development of his theory of radiation 
is the Adiabatic Hypothesis enunciated by Ehronfeart.^ 
To this hypothesis Bohr has given the name the Prin- 
ciple of Mechanical Transformability. Numerous ex- 
amples of the application of this principle might be 
cited, but the one that concerns us most here is that 
which deals with the effect of the establishment of a 
magnetic field on the electronic orbits in atoms. It 
is well known that Lamor has shown that one result 
of the establishment of such a field is to endow aa 

^ Ehrenfest, Die Katurttfiaeonachaften, vol. 11, Heft 2T, 
July 6, 1923, p. 5i3. 
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oleetronio orbit with a nnifonn rotation about the 
direction of the magnetic fidd, the angular velocity 
being given by 

a m c 

Langevin has also pointed out that the size and form 
of the electronic orbit remain unaftected by tho mag- 
netic field. Ehrenfest'a hypothesis asserts that if the 
magnetic field be established slowly the energy of the 
electron in its orbital motion and the frequency of its 
revolution in the orbit may be changed, but the num- 
ber of quanta defining its energy undergoes no modi- 
fication. With the adoption of these principles it is 
an easy matter to show that when wo quantize the an- 
gular momentum about the direction of the magnetic 
field the normal Zeeman components are exactly the 
same as those provided by the older classical theory 
of Lorentz. The singular beauty and simplicity of 
this method of explaining the normal Zeeman effect 
constitute one of the finest achievements placed to the 
credit of the quantum theory. 

Efforts to explain the abnormal Zeeman effect have 
not as yet met with the same success. Among the con- 
tributions made to this subject perhaps that of Hei- 
senberg® is the most stimulating and suggestive. In 
addition to offering an explanation of the abnormal 
Zeeman effect it constitutes an attempt to account for 
the doublet and triplet structure of series spectra. 

Taking for example the case of an alkali element, 
Heisenberg postulates that through magnetic coupling 
a movement of rotation within an atom of these ele- 
ments involves simultaneously the valency electron 
and the core of the atom as well. According to the 
theory it is supposed that in the various stationary 
states there is a partition of the angular momentum 
between the two, one half an azimuthal quantum be- 
ing assigned to the core and k — azimuthal quanta 
to the electron. The author supposes further that 
through space quantization the two axes of rotation 
are in the same direction, and that the rotation of the 
core and that of tho electron may take place either in 
the same sense or in opposite senses. As far as the 
radial quanta for the electronic orbits are concerned, 
it is assumed that they are given by n' -f- Vi where n' 
has integral values. This device leads to the result 
that the total quantum number characterizing the or- 
bit of the cleotron is an integer n that is equal to the 
Bum k-^n\ In this way tho author is enabled, at 
the same time, to characterize the spectral terms in 
the Rydberg series formulae by integral quantum 
numbers. 

This scheme, it will be noted, provides for the bind- 
ing of the valency electron in one or other of two 

® Hefisenberg, Zs<t, Phpe,, No. 8, p. 267 and p. 273, 


energy levels and reduces the frequency difference 
characterizing the members of the doublet series of 
the spectra of the alkali elements to a manifestation 
of what is practically a Zeeman effect produced by an 
internal atomic magnetic field. To account for the 
triplet structure of series spectra such as we obtain 
with the alkaline earth elements, Heisenberg supposes 
the magnetic coupling to involve not only the core of 
the atom but the two outer valency electrons as well. 
It is shown when the theory is extended to take ac- 
count of an external magnetic field in addition to the 
internal one, tliat the Zeeman separations of the mag- 
netic components of doublet and triplet lines are in 
exact agreement with the laws formulated by Preston 
and Bunge. 

When the external magnetic field is high compared 
with the internal one, the theory shows that for doub- 
lets and triplets the final result is a normal Zeeman 
triplet in complete accordance with the observations 
of Paschen and Back.^ 

To illustrate the validity of the theory Heisenberg 
used his formulae to evaluate the magnitude of the 
internal magnetic field of the atoms of lithium, and 
found that it led to a value of 0.32 cm*' for the fre- 
quency difference characterizing the doublets of the 
second subordinate series in the spectrum of this ele- 
ment. As the experimental value found by Kcnt^ is 
0.34 cm"^, it will be seen that the agreement is good. 

Again, in connection with the matter of triplet 
series the theory shows tlmt in the case of the p 
terms the ratio of the triplet frequency differences 
should be as 2 : 1, for the d terms it should be as 3 ; 2, 
and for the f terras as 4 ; 3. These deductions find 
ample verification in the measurements made on the 
frequency differences of triplet series in the spectra 
of such elements, as magnesium, calcium, strontium, 
barium, zinc and cadmium. 

To say the least, the theory outlined above is ex- 
tremely suggestive. It leads, however, to rather sur- 
prising results. If we are to account for doublet 
separations generally as being due to Zeeman separa- 
tions produced by intra-atomic magnetic fields, it fol- 
lows that with some atoms these must be exceedingly 
high. Taking the doublet separations of the second 
subordinate series in the spectra of the alkali ele- 
ments, we find the following values for the internal 
magnetic fields of the different atoms : 


Element Av 

Lithium 0.34 env ^ 7,173 Gauss 

Sodium 17.18 366,744 

Potassium 57.71 ** 1,231,945 

Buhidium 237.6 5,072,090 ** 

Caesium 564.0 11,826,330 


Paschen and Back, Ann, der Phys.^ vol. 39, p. 897, 
1912; vpl. 40, p. 960, 1913. 
t Kent, Ast, Phys, dl,, vol. 40, p. 343, 1914. 
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If it should turn out that magnetie Bolds so high as 
those given above are present in atoms of elements 
sueh as those in tlie alkali group, the results obtained 
by Wood and Eliett would be easily explained. 

Whether the existence of a magnetic coupling be- 
tween the valency electron and the atomic core justi- 
Bes Heisenberg in adopting the artifice of partiticming 
the quanta of rotation between the electron and the 
atomic core is a debatable point. 

It does not appear to be permissible to adopt the 
value Yz for the aasimuthal quantum number in define 
ing the stationary orbits of a heavy atom such as that 
of uranium. In a recent paper by Rosseland,* in 
which a suggestion is put forward that the phenom- 
enon of radioactivity exhibited by the heavier atoms 
may be due to some interaction between the nuclear 
and the external electrons in these atoms, he finds 
that the nearest approach of an electron to the nu- 
cleus in the atom of uranium according to Bohr’s 
scheme of orbits is 16 X cm. If the electronic 
orbit closest to the nucleus in the atom of uranium 
had ^ for the value of its azimuthal quantum num- 
ber, it would moan that the shortest distance of ap- 
proach to the nucleus would be equal to 4 X 
cm. As the radius of the nucleus of the atom of 
uranium has been shown to bo 6.5X1^^* ^ 

evident that such an orbit could not exist. Tor rea- 
sons of this character we are practically precluded 
from assigning to kf the azimuthal quantum number, 
a value less than 1 in defining the electronic orbits in 
atoms. 

In this paper an attempt has been made to outline 
some of the leading features of the quantum theory as 
it is being used to solve the problems of atomic struc- 
ture as well as of those connected with the origin of 
radiations emitted by atoms. Other illustrations of 
special interest might have been drawn from the treat- 
ment of problems that have arisen in a study of band 
spectra® and of fluorescence phenomena.^® The re- 
cent work of Cabrera,” Epstein^® and Dauvillier,'® on 
paramagnetism, too, has a most interesting connec- 
tion with the development of inner systems of elec- 
tronic orbits in atoms in Bohr's scheme of the genesis 
of atoms. 

I venture to think, however, that the few illustra- 
tions pre54ented may serve, in a measure, to indicate 
the power and also the beauty of the methods being 

8 Bosseland, Nature, March 17, p. 367, 1923* 

• Kratzer, Die Naturwissenschaften, vol. 11, Hoft 27, 
p. 577, 1923. 

10 Franck and Pringshelm, Die Naturwiesensohaften, 
Heft 27, vol. 11, July 6, p. 659, 1923. 

II Cabrera, Jl. de Phya,, t. 6, p. 443, 1922. 

iKa Kpstoin, ScreKCK, vol. Ivii, No. 1479, p. 632, 1923. 

18 DauvilUor, June 18, p. 1802, 1923. 


put forward to elucidate the problem Of the ori|^ 
of radiation. 

J. C. McLbkkak 
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BY-PRODUCT VALUES IN THE STUDY 
OF QUANTITATIVE ANALYSIS^ 

Many of the friends of chemistry as well as some 
of chemistry’s devotees, chemists in the making, do 
not completely appreciate the value of the study of 
quantitative analysis because they do not realize the 
tremendously important r51e which quantitative 
analysis plays in an industrious world and because 
some of the worth of its study is in the form of in- 
tangible values difficult to analyze and evaluate. 
Quantitative analysis may be regarded by the student 
08 a meat and potatoes course. After his appetite has 
been whetted for it by preliminary general and quali- 
tative courses, it forms the “pi^ce do resistance” of a 
college chemical education, but leaves room for sucli 
hearty side dishes as organic chemistry, physical 
chemistry, etc., and a light chemical research dessert. 
But it is meat and potatoes to a young graduate in a 
very literal sense, for the first position of a large 
majority of young chemists is in analytical work. 
Many an ambitious man has used his routine analyti- 
cal position as a stepping stone to a larger salary in 
his industry. 

The rOle of quantitative analysis in the world’s 
work is truly tremendous. It is absolutely essential 
to the appraisal of basic raw materials — tlm different 
ores and minerals, coal, water, limestone and a host 
of others. It furnishes the means whereby factory 
processes are controlled in iron and steel, sulfuric 
acid, corn products, fertilizer, dye and explosives 
industries, for example. By it tlie finished products 
are analyzed. It is necessary to the enforcement of 
the federal pure food laws and the state fertilizer and 
feed laws and it is the backbone of pure and applied 
chemical research. 

Once the student has had the importance of quan- 
titative chemistry pointed out to him and the un- 
doubted help that it will be to him in earning his 
living some day, he quickly understands part of the 
benefits of its study. There are, however, other values 
which the instructor and student both should keep in 
mind, if full benefit for the latter is to be derived 
from the analytical courses. 

Chief among these are: 

(1) Stimulation of the logical mental processes 
required in thinking through the reasons for the stops 
necessary in each new method, for figuring out results 

1 These undoubtedly also apply to many other laboro- 
tory courses as welL 
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(2) Training of the memory in the technic of the 
art. Much of the memory work involved is in learn- 
ing to make the physical motions necessary adroitly 
and with fair speed. To achieve this result requires 
constant effort and much repetition. 

(3) Practice in learning how to work. The student 
should learn not to waste time, to plan his work in 
advance, and make every minute count to the best 
advantage. If the courses are well planned he will 
have to leam this lesson or put in hours of extra 
work. To turn out work in quantitative analysis is 
largely a question of planning work in advance. Let 
the student remember that it is the man who looks 
ahead who will later have the chance to look behind. 

(4) An increase in self-reliance and resourceful- 
ness. When a precipitate appears where it is not 
expected, the student will not resign in despair but 
will logically review his steps and figure out in all 
probability what it must be and govern himself 
accordingly. 

(5) Development of neatness and care in the 
manipulation of apparatus and in the recording of 
data and the calculation of results. In the very 
nature of things neatness and care are prime requi- 
sites in quantitative work. The exercise of the con- 
stant care and the neat cleanliness which are necessary 
to accurate analysis strengthens these attributes for 
use under similar conditions in other fields. 

(6) Education in dependability and integrity. 
Nothing is so dangerous to the success of an analyti- 
cal chemist as dishonesty in obtaining his results. 
There are few dishonest analysts in industrial work, 
for they can not hold their positions. Honesty not 
only is the best policy, but it is also the best sense, 
for ethical values are recognised by all educated men. 
Let tlie analyst remember that be is a scientist and 
that in common with all scientists his motto should 
be ^'veritatem quaerero,” to seek the truth. It is what 
it is and not necessarily what he thinks it should be. 

(7) Encouragement of the use of scientific methods 
in finding out realities, in discovering the truth. The 
methods of quantitative analysis are based on facts 
and it recognizes the value of conclusions founded on 
observation. It gives the thinking student a distrust 
of, even disgust for, conclusions reached by a line of 
reasoning which is based on assumptions. 

(8) Admiration and respect for nature and natural 
laws. When the instructor rejects a student*s erro- 
neous results, thereby necessitating the repetition of 
an analysis, he explains that the results kre wrong 
because of some error that the student himself intro- 
duced and not due to some supernatural agency, that 
the laws which govern the process are immutable. 
Admiration and respect for nature and natural laws 


are indeed among the chief by-products in the study 
of auy puts scimiGe. 

Quantitative analysis is one of tlte delectable hand- 
maids of civilization. The student often realizes her 
worth from a dollars and cents point of view, but he 
often does not realize that, in wooing the lass for her 
money alone, he overlooks some of her charms. There 
are certain lessons she can teach that so enrich the 
student that in later years he will not have to depend 
on her money for his living. These are some of the-, 
by-product values of quantitative analysis. 

WaLTEB S, FuOST: 

Univkbsitt of New Haupshibs 


THE UNION OF AMERICAN BIOLOG- 
ICAL SOCIETIES 

The Union of American Biological Societies was 
formally organized by a meeting of the Council, com- 
posed of representatives of the various societies com- 
posing the Union, in Washington on April 26 lost 
The constituent societies were represented as follows: 

American Association for the Advancement of Science: 
At large, B. E. Livingston, Henry B. Ward. 

Section F, Herbert Osborn. 

Section Q, G. O. Appleman. 

Section N, C. A. Kofold. 

Section 0, B. W. Thatcher. 

American Association of Anatomists: Henry H. Donald- 
son, G. L. Streeter. 

American ABSociation of Economic Entomologists : A. L. 

Quaintanco, William Moore. 

American Dairy Science Association: C. W. Larson. 
American Genetic Association: G. N. Collins, Sewall 
Wright. 

American Physiological Society: C. W. Greene (A J. 

Carlson also appointed, but not present). 

American Phytopathological Society: Donald Beddiok, 
0. L. Shear. 

American Society of Agronomy: Firman E. Bear, B, W. 
Thatcher. 

American Society for Horticultural Science: C. P. Close, 
J. H. Gourley. 

American Society of Naturalists: H. S. Jennings, A. 
Franklin Shull. 

American Society of Zoologists; W. C. AUee, F, B. 
Lillie. 

Botanical Society of America: B. M. Duggar, J. B, 
Schramm. 

Ecological Society of America: C. C. Adams, B, F. 
Griggs. 

Entomological Society of America: A. N. Caudell, A. G. 
B6ving. 

Society of American Foresters: I. W. Bailey, W. N. 
Sparhawk. 

The following were also present : 

Bepresenting the Temporary Executive Committee of the 
Union: L F. I^ewis, C. E, McOlung. 

By invitation: L. A. Bogers, B. J. Haskell. 
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The following By-Laws were adopted ; 

1. Offloers, The officers of the Cottucil shall be a pren- 

dent; secretary, and treasurer. The president and 
eecretary shall be members of the Council The 
treasurer shall be a member of one of the con- 
stituent societies of the Union. 

2. Tenure of office. The president and secretary shall 

take office after the close of the annual meeting 
of the Council at which they are elected, and 
serve until the close of the next annual meeting, 
except that the officers elected at the ftrst meeting 
of the Council shall serve at that meeting also. 
The treasurer shall be elected for three years. 

8. jExeeutive committee. The executive committee of 
the Council shall consist of the president and sec- 
retary and three other members to be chosen by 
ballot at the annual meeting of the Council. 

4. Vacancies. Vacancies in the offices or in the oxocu- 

tivo committee sliall be filled by the executive 
oommitteo. 

5. Duties, Tha duties of the officers shall be those 

usually pertaining to their respective offices. The 
duties of the executive committee shall be to carxy 
forward all projects referred to it by the Council; 
to recommend new projects to the Council; to re- 
view projects proposed by members of the Union 
and make recommendations to the Council con- 
cerning them; to consider and recommend addi- 
tional societies for membership in the Union; to 
nominate committees; to fill vacancies in tlie 
offices or committees ; to determine times and 
places of meeting of the Council and of the execu- 
tive committee; to prepare the annual report of 
the Council; and to perform such other functions 
as the Council may direct. 

6. Committees, The executive committee shall appoint 
^ a committee on bibliography and publication and 

such other committees as the Council may direct. 

7. delation to other organisations. The Council shall 

take cognizance of the work of the National Ke- 
Boarch Council, the American Association for the 
Advancement of Science, and other similar organi- 
zations, with a view to cooperation and avoidance 
of unnecessary duplication of effort. 

8. New memhers. Upon recommendation of the execu- 

tive committee, the Council may admit additional 
societies to membership in the Union, and deter- 
mine their representation in the Council. 

9. Finances. The Council shall have power to receive 

and administer funds for the promotion of the 
purposes of the Union. Investments shall be 
made by the treasurer with the advice and con- 
sent of the executive committee. For the defray- 
ing of current expenses, the Council shall recom- 
mend assessments upon Ihe member societies, to 
be distributed in such manner as the Council shall 
determine. 

10. Meetings, The Council shall meet annually at such 
time and place as the executive oommitteo shall 
determine and at other times on call of the execu- 
tive committee. 


IL Theae by-laws nay be amended at 

any regularly called meeiuig of the OoutteU by a 
majority of those present and voting, provided 
notice of the proposal to amend, together with a 
copy of the proposed amendment, is mailed by 
the secretary to each member of the Council at 
least two weeks in advance of the meeting. 

The report of the Committee on Bibliography and 
Publication, appointed on April 23, 1922, in con junc- 
tion with the National Research Council, was pre- 
sented by the Chaiman, J. R. Schramm. The recom- 
mendations of the Committee were adopted^ and the 
Committee was instructed to prepare for publication 
a report of its work. 

It was moved and carried that an American Com- 
mission on Zoological Nomenclature, to cooperate 
with the International Commission, he appointed in 
consultation with the societies most interested. 

In connection with the annual meetings of the socie- 
ties, the executive committee was instructed to appoint 
a coordinating committee to arrange tlm meetings of 
the various societies with as little conflict as possible. 

Officers were elected as follows: President, C. E. 
McClung; Secretary, I. F. Lewis; Treasurer, A. L 
Quaintance; additional members of Executive Com- 
mittee, E. W. Allen, C. W. Greene, and C. A. Kofoid. 

I. F. Lewis, 
Seereiary 


SCIENTIFIC EVENTS 

COOPERATION IN SCIENTIFIC WORK 

A pLEKABT se-^sion of the International Commission 
on Intellectual Cooperation, instituted by the assem- 
bly of the League of Nations, has been held at Geneva 
under the presidency of Professor Bergson. Accord- 
ing to a report in the Journal of the American Medir 
eal Association, the commission approved the action 
of its subcommittee on bibliography recommending, in 
view of the impossibility of establishing at the pres- 
ent time a complete international library, the coordi- 
nation of libraries already existing in the principal 
centers. The subcommittee recommended also the 
publication of a bibliographic index and conferences 
of experts on analytic bibliography to coordinate the 
work of reviewers and existing libraries, and thus 
prevent duplication of effort. 

The commission decided to transmit to the Council 
and to the Assembly of the League of Nations a draft 
agreement for the protection of property rights in 
scientific work, as elaborated by Professor Ruffini, of 
Turin, formerly minister of public instruction in 
Italy. The request is made that the several govern- 
ments establish protection for authors of scientific dis- 
coveries analogous to that accorded by law to the 
artist and the author. The establishment of an inier- 


80 imw& 



seisms 




m 


uationid agreanent ibr the proteetioa of scientific 
property rights would xesolt in the creation of a new 
international league, which would rank with the two 
leagues now existing, the one for the protection of in- 
dustrial rights and the other for the protection of 
artistic and literary property, RuMni^ in modeling 
his draft agreement, made use of the two French 
drafts, that of the French Confederation of Intellec- 
tual Workers (The Journal, May 10, 1923, p. 1467) 
and that submitted to the French parliament by M. 
Joseph Bartheldmy, deputy from the department of 
Gers and professor in the law department of the Uni- 
versity of Paris. 

The Comniiasion on Intellectual Cooperation 
adopted the following resolutions for promoting mu- 
tual aid in intellectual work ; 

1. The eommission warmly approves the creation of 
national commissionB on intellectual cooperation, such as 
have been established in the countries of central and 
eastern Europe. 

2. The conunission invites national commissions already 
created, and those that may be established later, to ap- 
point delegates to meet with it to consider the best moans 
of organizing mutual aid in intellectual work. 

3. The commission begs the Council to request govern- 
meuts that are members of the League of Nations to 
lend moral and financial support to the endeavors of tho 
national commissions. 

4. The commission begs authority from the Council to 
accept donations from Institutions that manifest an in- 
terest in its endeavors, such funds to be placed at the 
disposal of the national commissions. 

Various reports on the present conditions of intel- 
lectual work in the several countries were presented 
to the commission, M, de Reynold, professor at the 
University of Bern, after investigating conditions in 
Switzerland, Germany, Holland, tho Scandinavian 
countries and Luxemburg, and among Russian emi- 
grants, has reached tho conclusion that intellectual life 
is suffering even in countries that remained neutral 
during the war. This is due, on the one hand, to the 
economic crisis, and, on the other hand, to the indif- 
ference of governments and people, especially of the 
younger generation, to the needs of science and aii;. 
M. Castella, who was chosen to make a special inquiry 
in Switzerland, declared that in that country an un- 
dermining of cultural studies is taking place; stu- 
dents are becoming more and more utilitarian. M, 
Luchaire, who took charge of the inquiry among the 
Latin races of Europe, also testifies to a falling oif 
of interest in intellectual work that promises no im- 
mediate practical return. 

THE AUSTRALASIAN CONGRESS OF THE 
BRITISH MEDICAL ASSOCIATION 

Wx learn frpm The British Medical Journal that 
the Australasian Medical Congress — the first to be 


bald under the direction of the federal committee of 
the British Medical Association in Australia^will 
open in Melbourne on November 12; it will meet 
under the presidency of Mr. G. A. Syme, and the 
paretit association will be fitly represented by Sir 
William Macewen, F.R.S., the distinguished regius 
professor of surgery in the University of Glasgow, 
and president of the British Medical Association Last 
year. Ho is expected to arrive in Sydney about Octo- 
ber 17, by the mail boat from San Franoiaco, and 
will be the guest of Sir Walter Davidson, Governor 
of New South Wales. He will be entertained at din- 
ner by the members of the Glasgow University Club 
on October 22, and by the New South Wales Branch 
on October 24. In Melbourne he will be the guest of 
the governor of Victoria, Lord Stradbrokc, and after- 
wards of Lord Forster, the governor-general of the 
commonwealth. The arrangen^onts for the congress 
are now far advanced, and everything is said to give 
promise of a most successful gathering. There will 
be twelve sections, the presidents being selected from 
the various states of Australia and from New Zealand. 
An exhibition of trade products, incladirj^g medical 
and surgical instruments, books, drugs, foods and 
other articles of direct interest to tlie medical profes- 
sion will be held in the new anatomy department of 
the University of Melbourne during the congress. 
This new department, the erection of which was be- 
gun in January, 1922, will bo very complete. It will 
have two dissecting rooms, each capable of accommo- 
dating 300 students, a well equipped museum and a 
large theater. It will also provide a histological lab- 
oratory to accommodate 260 students, and special 
rooms for operative surgery, neurology and physical 
anthropology. It is hoped that Sir William Macewen 
will accept the invitation of the University Council to 
take part in the opening ceremony during the con- 
gress. 

THE RESEARCH COUNCIL OF THE STATE 
COLLEGE OF WASHINGTON 

At the State College of , Washington during the 
past year there was organized a research group 
known as tho Research Council of the State College 
of Washington. Dr, Victor Burke w'us elected presi- 
dent and H, J. Dana, secretary. 

Tho object of the organization is to stimulate re- 
search among the non-agricultural members of the 
faculty. The membership qualifications are similar 
to those of Sigma Xi, active membership being re- 
stricted to those members of the faculty (not con- 
nected with the College of Agriculture) who have 
made contributions to knowledge. Associate member- 
ship is open to those showing an active interest in 
research and who give promise of later achievement. 
It is the policy to favor the election of promising 



Btudcmts to associate membership. It is believed that 
^eotion to membership and resultant association with 
active research workers will have a stimulating effect 
upon the students. 

The activities of the local research council are pat- 
terned after those of the National Research Council 
and consist in holding open meetings at which the 
results of original investigations are presented and in 
holding business meetings to devise ways and means 
of stimulating research at the college. The results of 
the first year’s activity are very encouraging. 

The policy of the Sigma Xi has been to refuse the 
granting of chapters to state colleges. The need of 
an organization serving the same purposes as the 
Sigma Xi is keenly felt by Sigma Xi members serv- 
ing on state college faculties. The Research Council 
of the State College of Washington serves the same 
function as a chapter of the Sigma Xi. The mem- 
bership requirements are the same and the activities 
broader and believed to be more effective in stimu- 
lating research. 

It is believed that the organization of similar 
groups at other state colleges should be encouraged. 
A copy of the Constitution of the local group can be 
obtained by writing to the undersigned. 

Victor Burke 

OoLLBoE Station, 

Pullman, Washington 

THE SOCIAL AND ECONOMIC SCIENCES AT 
CINCINNATI 

Thk program of Section K, American Association 
for the Advancement of Science, for the Cincinnati 
Meeting, from December 27 to January 2, will chiefly 
concern itself with matters illustrating social and 
economic progress since the war. The following is a 
tentative announcement of the program, which will 
probably be somewhat enlarged before adopted in 
final form: 

Morning /STcMton, December fTf 

A plea for business strategy in national and interna’ 
tional policy: Da, John Franklin Crowell. 

Development of transportation by air: Professor 
Edward P. Maurer. 

Potash resources in the Panhandle of Texas: Charles 
M. Dabney. 

Afternoon Session, December Wf 

A declaration of principles in labor relations: Bichard 
F. Grant, president of the Cleveland Chamber of Oom- 
jnerce. 

Labor relations in printing industry: Francis H. 
Bird. 

progress in business integrity : Budolph M. Binder. 

Progress in the development of man power since the 
war: Hugo Diemer. 


Morning Session, Beember MS 

Group isisuranoe: Wk. J. Obabam. 

5horef of inauranoe in the prosperity of the country 
since tAe war : James E. Elston, 

Progress in Ufe insurance: Genevieve M. Carr. 

Progress and science of community fellowship : 
Charles H. Pbnnoyer. 

Afternoon Session, December $S 

Railways vtnder the transportation act: H, T. New- 
comb. 

Economic aspects of the forestry situation in Canada: 
Dr. C. D. Howe. 

The development of the nation*s hidden vital resources: 
Profesbor Henry P, Shearman. 

Economic problems in the home: Lomsz Stanley, 

Morning Session, December S9 

Progress in methods of inquiry and research in the 
social and economic sciences: Professor F. Stuart 
Chapin. 

The economic value of scenic national parks and his- 
torical sites: Dr. Geo. F. Kunz. 

World commerce as a sdentifio discipline: Dr. John 
Frankun Crowell. 

The increased use of metric weights and measures: 
Howard Biohakds. 

Will profit sharing bring management sharing f Dr, 
Joseph Mayer. 

Germany economic reconstruction: Dr, Frederick L. 
Hoffman. 

F, L. Hoffman, 
Secretary 

AMERICAN ORNITHOLOGISTS* UNION 

The forty-first stated meeting of the American Or- 
nithologists’ Union will convene in Cambridge, Moss., 
from October 9 to 11. 

The public meetings will be held in the lecture hall 
of the Museum of Comparative Zoology, from 9.30 
A. M. until 4.30 P, M. each day. 

On Tuesday evening, October 9, at 8 o’clock, the 
members and their guests are cordially invited to meet 
at the Boston Society of Natural History, 234 Berke- 
ley St., corner Boylston St., Boston, for a social 
evening with an illustrated lecture of general interest. 

On Wednesday evening, October 10, the annual din- 
ner will be held. 

On Friday, October 12, tliere will be the following 
field trips: (1) To Cohasset, south of Boston, where 
there will be opportunity to visit several bird-banding 
stations and to observe the offshore migration of 
Scoters; (2) To Plum Island, north of Boston, an 
area of salt-marsh, sand-dunes and beach especially 
favorable for migi^ating birds of many kinds at this 
time of year. 

The headquarters of the union will be at the Cop^ 
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ley Square Hotels Huntingtoa Avenue and Exeter St., 
Boston. 

Members expecting to be present are requested to 
notify the chairman of the committee, George C. 
Deane, 80 Sparks St., Cambridge, in advance of the 
meeting in order to facilitate dual arrangements. 


SCIENTIFIC NOTES AND NEWS 

Major General Sir David Bruce, distinguished 
for his work on tropical diseases, has been elected 
president of the British Association for the Advance- 
ment of Science for the Toronto meeting. 

The honorary degree of doctor of science was con- 
ferred by the University of Liverpool during the re- 
cent meeting of the Biitish Association on Sir Ernest 
Rutherford, president; Dr. Ernest Howard Griffiths, 
general treasurer; Professor Niels Bohr, professor of 
physics, University of Copenhagen; Professor G. N. 
Lewis, professor of chemistry, University of Cali- 
fornia; Professor G. Elliot Smith, professor of anat- 
omy, University of London; Dr. Jobs. Schmidt, di- 
rector, Carlsberg Laboratory, Copenhagen, and Pro- 
fessor J. C. McLennan, professor of physics, Univer- 
sity of Toronto. 

In honor of the completion of forty years of service 
by Dr. Edgar Henry Summerfleld Bailey as pro- 
fessor of chemistry at the University of Kansas, a 
celebration on September 21 was arranged by the uni- 
versity, the Kansas Academy of Science and the Kan- 
sas Section of the American Chemical Society. In 
addition to a dinner in the evening there were in the 
afternoon addresses by two of Dr. Bailey^s former 
students — Dr. E. C. Franklin, of Stanford Univer- 
aity, president of the American Chemical Society, and 
Professor E. V. McCollum, of the Johns Hopkins 
University, 

Dr. Hebuakn Thoms, director of the Pharmaceu- 
tical Institute of the University of Berlin, has passed 
through the United States on his way to Japan where 
he will give lectures as the guest of his former Japa- 
nese students. Dr. Thoms has been elected an hon- 
orary member to the American Pharmaceutical Asso- 
ciation. 

Dr. Bohuslav Bbauneb, professor of chemistry in 
the Bohemian University, Prague, has been elected an 
honorary foreign member of the French Chemical 
Society. 

Professor Biooabdo Veksari, director of the insti- 
tute of anatomy of the University of Rome, has re- 
ceived f^e gold medal of the Italian Society of Sci- 
ences for a recent work on embryology of the human 
eye, 

H. S. Jones, formerly chief aamtant in the Royal 


Observatory, Greenwich, has been appointed H. M. 
astronomer at the Cape Observatory to succeed the 
late Mr. Hough. 

Dr. G. F, Freeman, chief of the division of plant 
breeding of the Texas Agricultural Experiment Sta- 
tion, has accepted an appointment as director of the 
recently created Technical Service in the Haitian 
Department of Agriculture, beginning his work on 
September 1. 

Dr. E. G. Nourse, head of the department of agri- 
cultural economics at the Iowa State College, has 
accepted a position as dean of the Institute of Eco- 
nomics at Washington, D. C. C. L. Benner, assistant 
professor of agricultural economics, has also accepted 
an appointment with the same institution. 

Carl Geister, of the chemistry section of the Iowa 
Engineering Experiment Station, has been appointed 
to a fellowship at the Mellon Institute. The fellow- 
ship is one which the Vitrified Tile Floor Association 
has established at Mellon. 

J. C. Evans, chemical engineer, formerly with the 
National Bureau of Standards, is now in charge of 
the cement used in the Wilson Dam at Muscle Shoals, 
Ala. 

Oeoboe a. Stetson has resigned his position as 
assistant professor of mechanical engineering at Yale 
University and is now engaged in the coal business in 
Boston. 

Calvert Townlet has been appointed representa- 
tive of the Federated American Engineering Society 
and the American Institute of Electrical Engineers 
on the American committee of the world power con- 
ference to be held in London in 1924 in connection 
with the British Empire Exposition. 

Dean Henrt S. Graves, of the School of Forestry 
of Yale University, has been appointed a permanent 
member of the New Haven Department of Public 
Parks. 

President A. F. Woods, of the University of 
Maryland, acted as official representative of the 
American Association for the Advancement of Science 
at the World’s Dairy Congress, held in Wasliington, 
D. C., on October 2 and 3. 

Dr. Stethen A. Douglass, head of the tuberculo- 
sis branch of the National Military Home Hospital, 
Dayton, Ohio, has been offered the clinical director- 
ship of the Millbank Memorial Fund, which was es- 
tablished to conduct clinics in various localities in an 
effort to lower the death rate in the United States. 
Clinic centers will be established in Cattaraugus 
County, N. Y., in Syracuse, N. Y,, and the Bronx, 
New Yoric. Between $300,000 and $400,000 will be 
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B|)eat annually fur at least five years, under the ad- 
ministration of a board of trustees. 

A COMMITTEE of eleven members has been ap- 
pointed by the American Institute of Chemical Engi- 
neers to investigate the problems of corrosion. It is 
composed of four producers; W. H. Bassett, Ameri- 
can Brass Co.; J. Hubbell, New Jersey Zinc Co.; 
P. D. Merica, International Nickel Co.; D. W. Thomp- 
son, National Lead Co., and of seven non-producers: 
\V. S. Calcott, E. I. du Pont de Nemours & Co. ; W. 
M. Corse, National Research Council; J, V. N. Dorr, 
Dorr Co.; R, T. Haalam, E. C. Lathrop, S. 

S. Sadtier Co.; A. E. Marshall, consulting chemist, 
and W. D. Richardson, Swift Co. 

Dr. it. Foster Bain, director of the United States 
Bureau of Mines, has resumed his work in Washing- 
ton after an absence of more than two montlis, dur- 
ing which he assisted the Department of Commerce 
in its inquiry into nitrate export conditions in Chile,' 

0. F. Cook, of the Bureau of Plant Industry, and 
a party of botanists, including William R. Maxon, of 
the National Museum, recently returned from Cen- 
tral America and the West Indies, where they have 
been investigating the sources of crude rubber with 
the purpose of increasing its production in tropical 
America. Several weeks were spent in Panama, 
Costa Rica, Nicaragua and Haiti. 

Professor Carl Voegtlin, of the Hygienic Lab- 
oratory, U. S. Public Health Service, has returned 
from Europe where he attended a conference on 
biological standardization of the Health Committee 
of the League of Nations. He also attended the In- 
ternational Congress of Physiology and visited vari- 
ous scientific institutions. 

D. R. IIOAGLAND, associate professor of plant nutri- 
tion, of the University of California, and W. Metcalf, 
associate professor of forestry, have been given a 
year’s sabbatical leave of absence for foreign travel 
and study. 

Db. G. Davis Buckner, research chemist at the 
Kentucky Agricultural Experiment Station, has re- 
turned after a year’s study at the Pasteur Institute, 
Paris, and the Oceanograplue Institute at Monaco. 

General Lord Lovat, chairman of the forest com- 
mission of Great Britain, C. E. Legat, chief conser- 
vator of forests in South Africa, and Professor R. S. 
Troup, head of the forestry department of the Uni- 
versity of Oxford, who have been attending the Brit- 
ish Emjiire Forestry Conference held in Ottawa from 
July 25 to September 7, recently visited the U. S. 
Forest Products Laboratory at Madison, Wisconsin, 

The Canadian Medical Association is arranging for 


a Lister Oration to be given once every three years. 
The first of these will be given next year at the an- 
nual meeting in Ottawa by Dr. John Stewart, of Hali- 
fax. Dr. Stewart was one of Lister’s house-surgeons 
in the early days in Edinburgh. 

PBOFEasoR Giovanni Loppa, director of the Astro- 
nomical Observatory at Collerania, Abruzzi, com- 
mitted suicide on September 16. He had been suffer- 
ing from nei-vous prostration. 

Db. Nils Bohr, of the University of Copenhagen, 
winner of the Nobel Prize in physics for 1922, will 
lecture at the Cambio Technology some time in 
the latter part of November. Other speakers include 
Dexter 8. Kimball, dean of the College of Engineer- 
ing at Cornell University, for October 23, 24 and 25; 
Professor Alfred Stansfleld, of the department of 
metallurgical engineering at McGill University, Mon- 
treal, Canada, who will lecture during the period be- 
tween January 14 and 19. 

The following public lectures are being given this 
fall at the Brooklyn Botanic Garden : 

October S, The life of plant. Arthur Harmount 
Graves, curator of public instruction, Brooklyn Botanic 
Garden. 

October 19. Bulbs and their allies, Hugh Findlay, 
assistant professor of agriculture, Columbia Univoraity. 

October gS. The evolution of fiowers. ALraKD OuN- 
DERSEN, associate curator of plants, Brooklyn Botanic 
Garden. 

November g. Ten years of garden tporfc with Brooklyn 
hoys and girls. Ellen Eddy Shaw, curator of elemen- 
tary instruction, Brooklyn Botanic Garden. 

The sum of $1,500 has been placed at the disposal 
of the College of Agriculture of the University of 
Wisconsin by the Sewerage Commission of tiae City 
of Milwaukee for the establishment of a fellowship 
to study the best methods of using activated sludge 
as a fertilizer. This material is prepared in large 
quantities as a by-product in the disposal of Mil- 
waukee sewerage. 0. J. Noer has been appointed to 
the fellowship, which will be under the jurisdiction 
of the soils department. 

The National Research Council has a fellowship 
fund provided by The American Seed Trade Asso- 
ciation. The total fund available is $2,000 per year. 
Of this $1,600 to $1,700 will be for the fellow’s salary 
and the rest for traveling and other expenses. The 
problem to be investigated is the field value of hard 
seeds of clovers and alfalfas. The fellowship will he 
located at a large agricultural institution in a 
where the problem is important economically. Appli- 
cations for this fellowship and references may he 
sent to William Crocker, The Thompson Inatitate for 
Plant Research, Yonkers, N. Y. 
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A'S arrangement has been made by which the Amer- 
ican Institute of Chemical Engineers and the Institu- 
tion of Chemical Engineers in the United Kingdom 
are to cooperate in the exchange of ail transactions 
at cost* As a mark of mutual courtesy the roster of 
the combined societies is to be printed under a single 
cover. 

A DiNKBR in celebration of the completion of the 
hundredth year of the Laneei will be held in London 
on November 28. Sir Donald MacAlister, president 
of the General Medical Council, will take the chair, 
supported by the president of the Royal Society, the 
president of the Royal College of Physicians of Lon- 
don, the president of the Royal College of Surgeons 
of England, the chief medical officer of tlie Ministry 
of Health, the president of the Royal Society of Medi- 
cine, and the president of the Medical Society of Lon- 
don. Dr. J. W. n. Laing and Mr. H. D. Gillies are 
acting as honorary secretaries to the dinner com- 
mittee* 

Dk. James Mookks Ball, of St. Louis, has pre- 
sented his collection of ophthalmic specimens to the 
Army Medical Museum, Washington. The museum 
was rich in specimens illustrative of other branches 
of surgery, but was poor in eye specimens. The 
collect ton includes a large number of original draw- 
ings of external ocular diseases, photographs, patho- 
logical preparations of eye diseases, microscopical 
sections, eye instruments, rare ophthalmic literature, 
copies of well known ophthalmic atlases, and many 
portraits of bygone leaders in ophthalmic work. The 
drawings and pathological specimens have already 
been installed in the museum. 

The Journal of Industrial and Engineering Chem- 
istry writes; "One of the moat important recent de- 
velopments at Carnegie Institute of Technology has 
been the organization of an advisory board of Pitts- 
burgh business and scientific men to cooperate with 
the work of the department of mining and metallurgy. 
C. W. Heppenstall, president of the Heppenstall 
Forge and Knife Company, has been elected chairman 
of this board. The immediate function of the ad- 
visory board will be to cooperate with the institute 
in the solution of current problems affecting the work 
of the Mining and Metallurgy Department. Begin- 
ning with the next college year, the Institute of Tech- 
nology announces that special courses for graduates 
of liberal arts and technical colleges will be given by 
the Department of Mining and Metallurgy, The pur- 
pose of these courses will be to train young men for 
jobs in the metallurgical and allied industries leading 
to positions of managerial, sales and executive capaci- 
ties, A eousintent demand is being made in this and 
other iron and steel producing districts, for college 


men, partioolarly in the non-teohnical capacities, from 
the lack of whom this industry has long suffered. The 
cooperation of the newly organized advisory board 
has already been provided in preparing the curricula 
for these courses.’* 

Acoobding to The Observatory , "News has also 
been received from Australia that the suggested Solar 
Physics Observatory has been approved, and the ap- 
pointment of a director is under consideration. This 
project has been before the world for many years; 
it dates from before the war, and on the occasion of 
the visit of the British Association to Australia in 
1914 a deputation on the subject received consider- 
able encouragement from the Government. But of 
course the war put a stop to everything of this kind 
for a time at any rate. The news recently received i > 
doubly welcome — firstly on the obvious ground that a 
new observatory will be gained in a very imporlant 
longitude, and secondly because we may hope that the 
sanction of the project is an indication that our Aus- 
tralian friends have made good progress in recover- 
ing from the disastrous effects of the war. Special 
congratulations are due to Dr. Duffield for his success 
in obtaining this government support, which is largely 
a result of his personal visits to Australia.” 

The British Association Table at the Naples Sta- 
tion was occupied by Dr, Cresswell Shearer, F.R.S., 
from April 10 to June 21, 1923, and he has sent in a 
report to the committee as follows: "I was engaged 
on the problem of the respiration of the growing 
parts of embryos. The main result of my work was a 
confirmation (by direct manometer measurements) of 
Child’s work on tlie determination of oxidation-gradi- 
ents of the embryo, by the susceptibility methods, 
using cyanide and other chemical agents. I was able 
to carry the problem a step farther than Child, in 
that I was able to find the acetone powders of parts 
of the embryo still retained (in a reduced form) the 
different (respiratory) relationships they showed in 
the living embryo, in that an acetone powder of the 
embryo head had four to six times the oxidation-rate 
of a similar quantity of powder prepared from the 
trunk and tail region of the same embryo,” 

The first meeting of the National Council of Men- 
tal Hygiene of Great Britain, since it became a legally 
constituted body, was held in London, July 12, with 
Sir Courtauld Thomson in the chair. Mr. Clifford 
Beers, founder of the National Committee for Mental 
Hygiene in the United States, gave an account of the 
work in America, An international congress of men- 
tal hygienists will be held in the United States in 
1925. 

The Polish Physical Society was founded in April, 
1920, with five branch sections in Warsaw, Cracow, 
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LwAw, Wilno and Poznan respectively. Professor 
Ladislas Natanson, of the Jagellonian University of 
Cracow, was the first president of the society for 
the period 1920-*23, and in the general assembly held 
in Warsaw in April last, Professor St. Pienkowski 
was elected president and Professor Nataiison vice- 
president. 

A NEW observatory ia being built on the new west 
campus of the University of loAva. It will contain 
a five-inch eqi atorial instmment, the dome for which 
is being built in the university’s engineering shops. 
One of the best transit instruments is being secured 
for the transit room. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Cornell University reopens with two new build- 
ings ready for occupancy. The Baker Laboratory of 
Chemistry and the new dairy building of the State 
College of Agriculture are completed. The labora- 
tory, built and equipped at a cost of about $2,000,000, 
will not be formally dedicated this fall. The Ameri- 
can Chemical Society has arranged to hold its annual 
fall meeting in Ithaca in October, 1924, and at that 
time the dedication will take place. The dedication 
of the dairy building, erected at a cost of $300,000, 
will be on October 21, The World’s Dairy Congress, 
meeting in Syracuse that week, will move to Ithaca 
on Saturday and hold its final session there. Gover- 
nor Alfred E. Smith, of New York, will be one of 
the principal speakers. 

Db. H. J. Webber, professor of subtropical horti- 
culture and director of the Citrus Experiment Station, 
has been appointed acting dean of the College of 
Agriculture of the University of California. 

Richard Montgomery Field, of Brown University, 
has been appointed assistant professor of geology at 
Princeton. 

Dr. Norman MacDoweli. Grier, of Washington 
and Jefferson College, has been appointed assistant 
professor of evolution at Dartmouth College. 

Dr. F. R. Griffith, Jr., instructor in physiology 
at Harvard University, has been appointed assistant 
professor of physiology at the University of Buffalo. 
Mr. J. J. MacDonald, formerly assistant in biology 
at the Massachusetts Institute of Technology, has been 
appointed instructor in physiology at the same insti- 
tution. 

Wn.BUR Hoff, of the Iowa State College, has be- 
come head of the chemistry department at Upper 
Iowa University at Fayette, Iowa. 

Dh, Paul Kirkpatrick, formerly Whiting fellow 


in physios at the University of California, baa taken 
np a profeasorslup in the department of physics of 
the University of Hawaii, at Honolulu, T. H, Dr, 
Kirkpatrick dlls the place left vacant by the removal 
of Dr, Arnold Romberg to the University of Texas. 

DISCUSSION AND CORRESPONDENCE 

RELIEF FOR RUSSIAN SCIENTISTS: FINAL 
REPORT 

The two measures of relief for Russian scientists 
undertaken at my suggestion by American scientific 
men were finished during the summer, and a brief 
statement of what has been done in connection with 
each is duo those who responded so promptly and gen- 
erously to the call for help. 

The first measure was that of the collection of a 
small sum of money to be distributed to Russian uni- 
versity professors and other intellectuals in Berlin 
exiled from Russia by the Soviet Government. In 
response to my call for small subscriptions to make 
up $1,000, the sum of $1,273 was quickly collected 
and was sent through the American Relief Adminis- 
tration to one of its most capable men in Europe, Mr. 
Gardner Richardson, who, in connection with a repre- 
sentative in Berlin of the American Y. M. C. A,, or- 
ganized a oommittee among the Russian exiles by 
which the investigations into the comparative need of 
the different members of the exiled group, and the 
allotment of particular sums, were made under the 
general supervision of Mr. Richardson and his Amer- 
ican colleague. 

I have now received a detailed account of the giv- 
ing out of all of the money, and have been asked by 
the Russian committee to express to the American 
contributors to the fund the heartfelt gratitude of the 
beneficiaries. Among those aided were fourteen pro- 
fessors from various Russian universities and twenty- 
one other intellectuals. Although the sums allotted to 
each were necessarily small they have meant, I am 
assured, the actual saving of some lives as well as the 
amelioration of the sad lot of others. 

The other measure of relief for Russians was on a 
much larger scale than the one just referred to and 
very different in kind. It was the measure oi^anized 
and carried out with the assistance of the National 
Research Council and the American Relief Adminis- 
tration, by an unofficial committee composed of L. 0. 
Howard, David White, Raphael Zon and myself. 
This committee, being aware of the fact that all 
through the war and for a considerable period after 
it Russian scientific men and organizations were un- 
able to receive foreign scientific publications, under- 
took to collect American scientific books, journals and 
papers published since January 1, 1916, by appeal- 
ing for gifts of snob material from publishi^ bouM, 



nmyernty ptwes, ooieutifle organizations and indi- 
viduals, for distribution among Eossian universitioa, 
teehnicol schools and scientific organizations. The 
American Eeliof Administration undertook, at its own 
expense, to receive in New York, warehouse, repack 
and transport to Russia and finally to distribute there 
in detail, under the recommendations of a special com- 
mittee of responsible Russian scientists representing 
the major universities and societies, all material col- 
lected. 

This undertaking, resulting in the collection in 
America and distribution in Russia of over 25,000 
pounds of recent American scientific literature, most 
of it of excellent quality, has now been entirely com- 
pleted, and a full statement rendered by the American 
Relief Administration to the American committee of 
the exact distribution of every piece of scientific lit- 
erature. A host of grateful acknowledgments from 
the beneficiaries to the donors of the material, as well 
as to the American committee and the American Re- 
lief Administration, liave been received and are a 
pleasing testimonial to American sympathy and gen- 
erosity. Many of these acknowledgments express 
two hopes: first, that more American scientific litera- 
ture can be received, and, second, that the Russian 
organieations may soon be in position to send their 
own publications in exchange for those received. 
However, as the American Relief Administration has 
DOW completed its work in Russia and has withdrawn 
all of its personnel, and as the mails are now open to 
private sendings to and from Russia, and the Smith- 
sonian Institution’s Bureau of International Exchange 
is now functioning again as regards Russia, the com- 
mittee will not undertake further service. 

The American Committee, in closing its labors, 
wishes to express its own warm thanks, in addition to 
those it has been asked to express on behalf of the 
Russian beneficiaries, to those many scientific organi- 
zations and men who generously participated in this 
unusual relief undertaking. I wish also to add my 
personal thanks to Soienox for the use of its columns 
in making the appeals necessary for these attempts to 
aid Russian scientific men in their period of distress. 

Verkon Kellogg 

National Research Council 

ENTOMOLOGICAL ILLUSTRATIONS 

Ik the course of a review in a recent number of 
SciEKCE Dr. A. D. MacGillivray^ takes the opportu- 
nity to comment adversely upon a certain type of 
illustration that is now being used to some extent by 
entomolo^sts. 1 am not especially concerned with his 
remarks as they apply to the particular paper re- 

1 MaoGiUivray, A. B., *'The Haskell collection of coo- 
(lidiae,’’ eoiEKOB, LVn, 784, 1923. 
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viewed, but as they are intended to apply to ento* 
mological illustrating in generM I happen to be some- 
what interested. 

Says Dr. MacGillivray, 

Figures where one half shows the dorsal surface and 
the other half the ventral surface are Doing produced by 
many authors. This Is to be deplored because such fig- 
ures never give the perspective of the insect as a whole 
that can be secured from complete figures of each sur- 
face, while there is always confusion and doubt as to the 
accuracy of the structures located on and near the meson, 
and [he adds with an insouciance worthy of a congress- 
man] so long as the government is financing the project, 
the question of expense should not be a serious one. 

Now I have perhaps used this type of illustration 
as much as any one, for I count something over 300 
published figures of this sort for which I am respon- 
sible. Furthermore, I have induced my students to 
use it also, and I am inclined to believe that it will 
eventually be recognized as a standard method in en- 
tomological work. Consequently, I feel impelled to 
rise to its defense. 

If any other excuse for this reply be considered 
necessary it may be found in my belief that the mat- 
ter of the proper type of illustrations to accompany 
our systematic work in entomology, at least, merits 
the most serious consideration. I am committed to the 
belief that the willingness and the ability to produce 
figures, or the possession of such financial support as 
is necessary to have them produced, is a part of the 
necessary equipment of any systematist who wishes 
his work to endure. The character of these figures is 
a most important matter. 

Dr. MacGillivray’s use of the word ‘^perspective" 
is somewhat peculiar, for of perspective as it is un- 
derstood by artists these figures in question contain 
none whatever. I take it that he means the general 
shape and appearance of the insect and this being the 
case I am unable to see that his objection has any 
force. As a matter of fact it is just as easy to gain a 
sufficiently clear conception of the general form from 
these drawings as from any other after one has be*^ 
come accustomed to them. Such a drawing, like a 
topographical map, requires a certain amount of in- 
terpretation but is none the less usable. 

The objection that confusion may arise as to the 
exact character of structures on the meson has some 
slight foundation, but Dr. MacGillivray ’s sweeping 
statement that there is “always” doubt concerning 
them is a trifle too all-inclusive. My experience with 
these figures has extended through such diverse 
groups' as the Anoplura, Mallophaga, Coccidae, Aphi- 
dae, Psyllidao, Hippoboscidae, Streblidae and Nye- 
toribiidae, and I have yet to find a ease where the 
obscuring of structures on the median line is of any 
very great importance. In a few cases where there is 
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A loD(fifcadmaI median sulcue which eoincides with the 
line separating the two halves of the drawing there 
may he some trouble. In other cases of median struc- 
tures, such as setae, there are very obvious ways of 
avoiding the difficulty. 

I am aware that in addition to these objections 
there is the further one that tliese drawings are the 
source of acute mental pain to some because of their 
“inartistic” appearance. This is a purely subjective 
difficulty that arises from a very common misconcep- 
tion of the purpose of a scientific illustration. A 
scientific illustration is not intended merely as a 
pretty picture and it has nothing to do with art. Its 
purpose is merely to present in the simplest and most 
accurate manner the things that it is desired to show 
and its production involves nothing more than good 
draftsmanship. If in addition to these qualifications 
it is also artistic — whatever that may mean — so much 
the bettor. But I can point to many entomological 
illustrations that have completely lost their scientific 
value in the often labored strivings of their makers 
to be artistic. 

The advantages of these divided drawings are sev- 
eral. In the first place there is the very great saving 
in the cost of the blocks. Obviously, the presentation 
of full drawings of each side of an insect would cost 
just twice what these divided figures cost. I am in- 
clined to believe that no one will disagree with me 
when I remark that this is not an unimportant factor. 
In the second place, there is the saving in the time of 
making the drawings, a saving that amounts to at 
least one third. I doubt if any one who has not him- 
self undertaken the production of the figures to ac- 
company an extended paper appreciates what this 
means. There is also the saving of space in printing. 
There is the convenience of having the two sides of an 
object so figured that they may readily be compared. 
Such advante^es seem greatly to outweigh any objec- 
tions that I have thus far seen urged against these 
figures. 

Q. P. Peruis 

Stanford TTNiYKitsirr 

FOREST DISTRIBUTION IN THE NORTHERN 
ROCKY MOUNTAINS 

J. E. Kirkwood, professor of botany in the State 
University of Montana, has written a book on the 
“Forest Distribution in the Northern Rocky Moun- 
tainfl,” which ha.s appeared as Bulletin No. 247, State 
University Studies Series No. 2, Missoula, Montana, 
1^. It is illustrated with 46 figures, some of which 
are photograplis of forest scenery, some of them are 
graphs of precipitation, temperature and general 
humidity, while some are maps and profiles of topog- 
raphy. After an introduction in which the principal 


eolleetions and the botanical collectors are mimticNied^ 
the author describes the topography of Montana and 
climate (with tables and diagrams). 

In tracing the sources of the v^etation, Professor 
Kirkwood refers to the rich flora of the Tertiary 
Period in giving the past history of the plant life of 
the region with lists of the pnnoipal genera. The 
migrations of the present day species into the north- 
ern Rocky Mountains is considered with some fulness. 
The author describes the northern element which ap- 
pears to have moved southward along the Rocky 
Mountains into Montana. The eastern contingent in- 
cludes a number of trees and shrubs. The western 
clement be believes is the most conspicuous in the 
forest flora of the mountainous region, and he gives a 
list of species which have entered from the west, or 
northwest. Other details of possible migration are 
included. 

Chapter IV deals with the General Forest Aspects 
where coniferous vegetation is dominant with yellow 
pine and Douglas spruce as the prevailing trees over 
the greater part of the region. East of the divide, the 
forest is more open, and assumes a more xorophytic 
aspect. In a number of tables the composition of the 
forests of its different forest sections is given with 
the range in altitude of each species. Percentage 
compositions are included. The forest zones and for- 
mations are then presented in some detail. Professor 
Kirkwood describes the foot hill vegetation, the slide 
rock succession, the forest of the western valleys, and 
the forests of the montane, or Canadian belt, where 
PinuB contaria, P. alhicalift, Picea Enpelmanni and 
Abies lasiocarpa ore the principal species. The sub- 
alpine zone of the Montana Rockies (the Hudsonion 
Zone of Morriam) has a few trees, a limited number 
of shrubs and herbaceous perennials. The forests 
are broken into limited tracts by meadows, bogs, lakes, 
rook fields, snow fields, chasms, etc. A summary and 
bibliography complete this contribution of 180 pages 
to forest botany. 

John W. Harshbbbger 
» Univtcrsitt of Pennsylvania 


QUOTATIONS 

SCIENCE AND PUBLICITY 

Though the British Association welcomes member- 
ship from the general public, it is not too much to 
say that the presidential addresses, and most of the 
papers presented to Sections, are intended for audi- 
ences of special scientific workers. In the cose of a 
body like the British Medical Association, membership 
is limited to professionally qualified men, and in the 
SqetionSf therefore, no attempt} need be made to deal 
with scientific subjects in popular terms. With its 
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mmd memberabip, however, the British Asisocietion 
is in a different— also more difficult — position. 
Interpreters are needed, if not in the Section rooirm 
themseivesi then in the public press. Leading news^ 
papers prefer that their own correspondents or con- 
tributors should perform this function, but there arc 
many others which would gladly make use of notes 
and articles on soientiffc subjects suitable for the gen- 
eral reading public. 

In the United States an institution entitled '^Sci- 
ence Service” was established a year or so ago to pro- 
vide such popular articles as a soientiffc news syndi- 
cate, and it now supplies about fifty American 
newspapers, and several in Canada and other parts of 
the world, with nows Bulletins sent from Washington 
every day except Sunday. “The first consideration in 
a Bulletin story,” says a circular of instruction to 
writers of articles, “is to tell of or interpret a scien- 
tific event. But the news stories must be so well 
written that large national newspapers will use them 
without rewriting or revision, either in form or lan- 
guage. Write your story so that those who know 
nothing about science will understand and want to 
read it. Weave in the scientific background that the 
man in the street does not have. Use simple words. 
Make your story as graphic as if you were talking 
almut it.” It is pointed out, in addition, that “ ^By 
Science Service* must stand for accuracy of content 
and implication.” 

In order to establish tide publicity agency for sci- 
ence, a generous benefactor gave a large sum to a 
Board of Trustees which includes among its members 
several of the most distinguished men of science in 
the United States. The whole field of scientific ac- 
tivity everywhere is covered by “Science Service,** and 
the Bulletins are first-rate examples of what can be 
done to present scientific progress in popular and yet 
accurate form. We understand that the demand for 
the Bulletins from newspapers is, now sufficient to 
make this admirable news agency practically self- 
supporting. 

Here, then, we have an excellent example of what 
can be done successfully for the popularization of 
science; and it is obvious that the constitution and 
methods of such an organization are very different 
from those of the British Association, though the aims 
of both are “to promote general interest in science 
and its applications.** We believe that the National 
Union of Scientific Workers contemplates establish- 
ing a similar scientific news agency to that of “Sci- 
ence Service,” and a beginning has already been made 
by the British Science Guild by the issue of Publicity 
Pamphlets sent to the newspaper press for reproduc- 
tion in whole or in part without payment. Since 
January, 1021, the Engineering Foundation of New 
York has been issuing a aeries of such “Research 


Narratives,’* each containing the story of some re- 
search, discovery or notable aehievenient in science or 
engineering. In one form or another these narra- 
tives have found their way through practically the 
entire range of the public press in America as well as 
the technical journals. 

It is clear, therefore, that we in the British Isles 
are much behind the United States in the provision 
made for publicity for science. Our scientific socie- 
ties are second to none, and the number and value of 
papers published by them are higher now than ever 
they were, yet no adequate agencj exists to extend the 
knowledge of this work beyond scientific circles and 
thus to create in the public mind a feeling of pride 
in our scientific achievements. A great opportunity 
awaits the benefactor who will provide a liberal sum 
to establish a British science publicity service com- 
parable with what has proved so effective in America. 
Political, social, religious, temperance, labor and 
scores of other organizations regard it as a duty to 
carry on their propaganda by moans of leaflets and 
like publications, but science is content to keep its 
message to itself. It is no wonder, therefore, that the 
community understands so little of the value and 
meaning of scicnee. liot us hope that means will soon 
be forthcoming to establish a bureau which will not 
only make the proceedings of annual meetings of the 
British Association widely known and easily intelli- 
gible, but will also, throughout the year, continue to 
interpret scientific advances to a world eager to leam 
of them but unacquainted with the technical vocabu- 
laries in which they are commonly expressed. — Nature, 


SCIENTIFIC BOOKS 

World Weather, Including a Discussion of the Influ- 
ence of Variations of Solar Radiation on the 
Weather and of the Meteorology of the Sun, By 
Henht Hklm Clayton. 8vo. New York, The 
Macmillan Co., 1923. Pp. XX, 393; Figs. 205; Pis. 
XV. 

“World Weather** embodies the results of the 
author’s investigations, study and thought during his 
association of more than twenty years witli the Blue 
Hill Observatory, and, more recently, during his 
term of service as chief of the forecast division of the 
Argentine Meteorological Office, Those who have fol- 
lowed Mr. Clayton’s writings throughout this time 
will see in this volume the careful elaboration and 
critical analysis of many of the views which he first 
announced a good many years ago. “World Weather” 
is far more a discussion of certain selected topics in 
meteorology than it is a genei-al text-book of that 
science. In fact, it is not a text-book at all, in the 
ordinary meaning of that term. It is true that there 
is a consideration of certain general matters such as 
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moisttire, clouds and rainfall, for example, and of 
sky oolora and the “visible sig^ns of the sky and air/’ 
with brief mention of other well-known meteorolog- 
ical phenomena. In the main, however, the plan of 
the book is quite different from that with wliich teach- 
ers and students of meteorology are familiar. 

The fundamental idea, as the title indicates, is 
World meteorology, and it is the larger aspects of the 
subject which are stressed. The usual discussions of 
the composition of the atmosphere; of the ordinary 
instruments; of isothermal charts; of the character- 
istioB of the surface winds ; of the distribution of the 
mean annual rainfall, etc., are lacking. As we see it, 
^World Weather” is suited for the use of the teacher 
and the advanced student of meteorology; of the 
physicist and astronomer with an interest which 
reaches somewhat beyond the narrower limits of their 
own sciences; of the intelligent reader who, knowing 
something of meteorology, wishes to enlarge his vision 
by acquaintance with some of the new researches in 
the mechanism of the atmosphere which promise so 
much for the future. While much of the book can be 
read easily and rapidly, there are many parts of it 
which, in order to be fully understood, need careful 
study. 

The real purpose is to bring out the relations be- 
tween the variations of solar radiation and terrestrial 
meteorological conditions as Mr. Clayton, sees them, 
not only in connection with forecasting for a week 
ahead, which he himself carried on successfully in 
Argentina, but also in connection with various more 
or less well established periodicities in weather and 
solar phenomena. In the introduction the author dis- 
tinctly states his conviction that the “newer researches 
. . . indicate that the time is near at hand when 
weather changes can be anticipated so far in advance 
as to save much of the loss and distress which now 
foUows in the wake of the unexpected adverse condi- 
tions.” Mr. Clayton believes that without solar 
changes “there would result a balanced system of 
atmospheric changes such that the same conditions 
would return year after year at the same time of day 
and at the same time of year.” He believes that the 
irregular changes which we call weather result chiefly, 
if not entirely, from irregular cliangea in solar radia- 
tion. Not only so. Our author also attributes long- 
period changes of temperature and of rainfall, occu- 
pying several decades or even centuries, at least in 
part to solar changes. Even glacial epochs may have 
been due to great increases in solar radiation, which 
would have intensified tropical rainfall, the oceanic 
cyclones and the continental anticyclones of high lati- 
tudes, thus bringing about lower temperatures over 
the high latitude land areas. 

A detailed explanation is given of the method of 
forecasting in Argentina on the basis of the observa- 
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tious of solar radiation made by the Astro-Phyaieal 
Observatory of the Smithsonian Institution in Chile, 
This method, begun December 12, 1918, originated 
with Mr. Clayton, and was made possible through the 
cooperation of the Smithsonian Institution, The field 
is one which our author has made peculiarly his own, 
and to it he has devoted a large part of his time dur- 
ing the past few years. It is one of ontstanding 
developments in the history of weather forecasting. 
The changes in temperature and in pressure from day 
to day are believed to have close relation to short- 
period changes in solar radiation. The monthly 
means of temperature and pressure are also elosdy 
related to the monthly means of solar radiation. 
Further, year-to-year variations are shown to be con- 
nected with year-to-year variations in rainfall and in 
the height of rivers in North and South America and 
in Australia. Long-period weather changes are found 
which correspond with the sunspot period, but these 
are less marked than the changes of shorter duration. 
Pressure, rainfall, temperature and other phenomena 
were investigated at stations all over the world, and 
oscillations similar to those of the sunspots appear, 
although the weather conditions are more variable 
than the sunspots. Sunspot influence shows both an 
annual and a semi-annual period, but the conditions 
are for from simple. There is some evidence that 
snowfall is deeper and icebergs are more numerous at 
sunspot maximum, and that the Nile and other trop- 
ical rivers are highest at sunspot maximum, while 
rivers like the Parana in temperate r^ons show an 
inverse effect. 

There are other subjects to which Mr. Clayton 
makes noteworthy contributions. In regard to the 
general circulation of the atmosphere our author, 
after a consideration of the various views which have 
been advanced during the past fifty years or more, 
states that Ferrel’a theory furnishes the simplest and 
most plausible explanation yet given of the motions 
of the atmosphere under tlie influence of heat and 
gravity on a rotating body like the earth. This is a 
very interesting confirmation of the soundness of 
Perrel’s reasoning, for at the time of his writing very 
few observations of cloud movements had been made. 
This view may, however, possibly need modification 
as further facts become known. The explanation of 
the essential facts of upper air temperatures in rela- 
tion to the stratosphere and its height above sea-level 
is found in the expansion and cooling of the ascending 
air in equatorial latitudes and in its warming by com- 
pression and cooling by radiation as it descends 
toward the poles on the upper gradients. Regarding 
the muoh-discuBsed question as to the origin of extra- 
tropical cyclones and anticyclones, Mr. Clayton be- 
lieves that an explanation is found in contrasts of 
temperature observed when large bodies of colder air 
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Ub in clcwe proxiinity to wanner air. The available 
facts as to temperatore, winds and pressures in 
cyclones and anticyclones are found to bo in agree- 
ment with the results of oomputation, so that the 
statement can be made, ''sharp contrasts in temper- 
ture in adjacent bodies of air causing steep gradients 
are fully capable of producing the permanent and 
wandering cyclones and andcyolones of the atmos- 
phere in temperate regions.” Mr. Clayton’s views on 
this matter are different from the recently much- 
discussed Bjerknes polar front theory, yet there arc 
points of resemblance between the two. Regarding 
tropical cyclones there is naturally a good deal of 
doubt, although here also differences of temperature 
between a central area and the surrounding air are 
believed to explain the origin. 

Other subjects discussed in "World Weather” 
there is no opportunity to consider here. There are 
chapters on the physics of the air in relation to solar 
and terrestrial phenomena; and on the meteorology 
of the sun, and there are three appendices dealing 
with mathematical methods of treatment. We regret 
that, in a book of this character, many of the illustra- 
tions are veiy crude, and a few are so indistinct that 
they are barely serviceable. Many references are in- 
complete according to the usual standards in such 
matters, and occasional references to writers in the 
text without any indication as to what and where 
these persona have written are not helpful in a scien- 
tific discussion. Misprints are fairly numerous, but 
in no case are these so glaring that the meaning is 
obscured. The summaries at the beginning of each 
chapter are a very useful feature of the book. When 
so much that is new and necessarily still more or less 
controversial is presented by an author of Mr. Clay- 
ton’s standing there is sure to be a more or less ani- 
mated debate as to the value of the evidence and ns 
to tlie methods of using it. Into any such critical 
analysis it is impossible to enter here, nor has the 
reviewer any desire to do so. It may very likely be 
that the author himself may see reason to revise and 
to modify some of his conclusions, and it is almost 
certain that a good many persons, meteorologists and 
others, will hesitate to accept them all as they stand. 
They are by no moans all equally convincing. But , 
that the author has taken infinite pains in his labo- 
rious and time-consoming investigations is evident on 
every page, and that he has written a very important 
chapter in the new world meteorology no one can 
deny. It is a very inspiring view of the future of 
meteorology in relation to long-range forecasts, of 
immense economic importance to man, which Mr. 
Clayton here gives us. 

R. DeC. Warp 


SPECIAL ARTICLES 

INHERITANCE OF DIRECTION OF COILING 
IN LIMNAEA 

A RECENT paper by Boycott and Diver (1923, Proc. 
Roy. Soc., 95 B; 207) on the inheritance of dextral 
and sinistral coilmg in the snail Limnaea suggests 
that this character may give an exceptionally dear 
illustration of "maternal” inheritance that is never- 
theless dependent upon the chromosomes. 

These authors find that if a single individual of 
Limnaea is isolated at an early stage it will repro- 
duce, presumably by self-fertilization. Broods pro- 
duced in this way are always either wholly dextral or 
wholly sinistral (with the rare exceptions noted be- 
low) — but either type of parent may produce either 
type of brood. This result agrees with the findings of 
Mayor (1902) and Crampton (1916) on the vivipa- 
rous Tahitian land-snail Partula, whore a given indi- 
vidual contains in its brood-pouch only one type of 
young. A sinistral individual may have either sinis- 
tral or dextral young — but never both types at once; 
and the same is true for a dextral mother. 

Boycott and Diver have also mated together two 
individuals, and have reared from such pairs mixed 
broods, which they report as giving 3 dextral ; 1 sin- 
istral or 1 dextral : 1 sinistral. In the absence of 
numerical data, and in view of the fact that the eggs 
from the two parents were not separated in these ex- 
periments, one may doubt if these ratios are anything 
more than fortuitous ones due to the two members of 
the pairs in question producing different types of 
offspring. If one does interpret these ratios as merely 
chance ones, it becomes possible to formulate a much 
simpler interpretation than the one suggested by these 
authors. 

An analysis of the data presented suggests that the 
case is a simple Mendelian one, with the dextral char- 
acter dominant, but with the nature of a given indi- 
vidual determined, not by its own constitution but by 
that of the unreduced egg from which it arose. 

This last assumption becomes extremely plausible 
when it is recalled that it was shown by Crampton 
and by Kofoid in 1894 that dextral and sinistral 
snails can be distinguished at least as early as the 
second cleavage division (perhaps at the first), since 
the cicevage-pattem of one is the mirror-image of 
that of the other. A character that appears so early 
in development might well be expected to be deter- 
mined by the genes present in the mother — i.«., in the 
unreduced egg, rather than by the combination pres- 
ent after f^uction and fertilization. Yet the results 
obtained by Boycott and Diver can not be accounted 
for unless it is supposed that the sperm does actually 
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prodaee m effect, thon^ the effect is delayed for one 
generation. 

The hypothesis here suggested may be made clearer 
by the following elaboration. Let the recessive gene 
for the sinistral character be represented by I, and its 
dominant allelomorph for the dextral character by L. 
Then any heterozygote, LI, will produce by self-fer- 
tilization three types of offspring — LL, LI and 11. 
Since all the ^gs contained the gene L before reduc- 
tion, all these individuals will be dextral in somatic 
appearance ; but the 11 individuals will themselves pro- 
duce only sinistral offspring. If an 11 individual of 
this family mates, as a female, to an LL, the offspring 
will all be sinistral (since the mother carried no L) ; 
but they will be LI in constitution and will therefore 
produce only dextral offspring. J^urther combinations 
may easily be worked out. 

It is probable that dextral snails can not mate with 
sinistral ones; this being the ease one might expect 
that heterozygous individuals would quickly disap- 
pear from the colonies, in which case no such results 
as recorded would be obtainable. The paper under 
discussion gives a clue as to why the heterozygotes do 
not disappear. In families that were ex]>ected to be 
purely sinistral a dextral individual occasionally ap- 
peared. If such individuals are due to some environ- 
mental cause and are genetically sinistral, they will 
of necessity mate with deztrals and produce new 
famDies of heterozygotea. This interpretatkm is 
borne out by Lang's results with Helix, where the oc- 
casional cases of reversed symmetry were found not 
to be inherited at all. 

Further data on the case of Limnaea will be awaited 
with interest, for it seems likely that we shall have 
here a model case of the Mondelian inheritance of an 
extremely “fundamental” character, and a character 
that is impressed on the egg by the mother. 

A. H. Stubtevant 

Columbia Univeesity 

VOICE AS A FACTOR IN THE MATING OF 
BATRACHIANSi 

Choruses of frogs and toads form one of the im- 
pressive sounds of nature. Nevertheless, little or no 
significance has been attributed to voice in the mating 
of batrachians. It is stated not to control the direc- 
tion of migration towards the breeding grounds, or 
the movements of individuals on the grounds 
(Boulenger,® Cummins®). It is generally believed 
that “courtship does not take place in any of tlie tail- 
less batrachians. The female is seized by the first 

1 Summary of a paper read before the Linnaean 
Society of New York, November 14, 1922. 

®Boulenger, G, A., 1912, Proc. Zool Soc, London^ p. 

£ 2 . 

s Cummins, Harold, 1920, Jour. Pxp. Zool, XXX, pp. 
325-343. 


oomer, « « . years ago it was pointad out 

by Courtis” and later by Miller” that the toad re- 
sponds to sound zaadily daring the breeding season, 
and that the female may even be attracted towards 
the calling male. But Cummins^ has recently shown 
that in the case of frog material the voice doee not 
direct the movement of the frogs into the pond" and 
^^that sex ^recognition' . . . results from the differen- 
tial behavior of the two sexes when clasped, ..." 

During the post season I have studied the problem 
with tree frog material* Such material is especially 
favorable because their breeding grounds are gener- 
ally less crowded than in the case of the other species, 
and direct observation of individuals is possible. This 
method of direct observation was unfortunately not 
employed by Cummins. 

The species most thoroughly studied by me was the 
little-known Hyla anderaonii. At Lakehurst, N. J., 
the males begin calling in early May. They call from 
the ground and generally from concealment. Later 
in the month they call from the tops of bushes or 
from trees several feet from the ground. The breed- 
ing does not occur simultaneously throughout the 
region, or oven in the same bog. Individual males 
that were kept under observation by means of flash 
lamps throughout tlie night were seen to leave their 
high calling stations and make their way to nearby 
sphagnum-choked ditches or to slow-flowing streams 
in the bog. Each took up an isolated position near 
one of these basins and began to call again. Females 
were first discovered making their way across the bog. 
In throe instances their movements were closely fol- 
lowed. They proceeded directly across the marsh, 
over ditches and puddles toward particular males. In 
all three cases the calling males paid no attention to 
the approaching females. In one case the female 
leaped directly upon the back of the male. He threw 
her off and continued calling. She leaped on bis back 
again, but again he threw her off. This time, how- 
ever, ho turned and before she could spring again had 
embraced her. In the second case the female leaped 
at the calling male but receiving no attention, she 
circled twice around him, nudging him with her limbs 
as she endeavored to draw as near to him as possible. 
In the third ease the calUug male paid no attention 
to the female and amplexus did not occur. In the 
former cases oviposition took place in the adjacent 
water. Oviposition in H. onderaonii differs from 
that of other American species of Hyla, in that the 
eggs strike the body of the male and are thrown to 
the bottom of the ditch, where they may or may not 
adhere to the sphagnum or other vegetation. 

ABoulengor, Q. A., 1897, ^'The TailleBB Batraohians 
of Europe, ' * p. 68. 

B Courtis, B. A., 1907, Amer. Kat., XLI, p. 078. 

« Newton, 1909, Nat., XLIIl, p. 650. 

7 Loc. cit., p. 342, italics his. 
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Ziaier in the season I made a mngle observation on 
the Gray Tree Frog, S* vsrsicolor, which would tend 
to prove that in that speoiesj too, the female is at- 
iraoted by the call of the male* In this instance a 
female was seen to approach a calling male from 
behind. The approach was very rapid and the 
female leaped without hesitation on his back. The 
male broke o£E his call at once, turned and embraced 
the female. 

When the movements of individuals of other spe- 
^es have been studied during the breeding season, I 
believe it will be shown that voice plays a oonsider- 
able part in bringing the two sexes together. The 
problem of sex retention is another one, and need not 
be considered here. Many, perliaps most batrachians 
in the tropics, breed in isolated pairs. If there were 
no mechanism for bringing the two sexes together, 
iheso frogs and toads would have little chance of 
breeding. 

Q. K. Noblr 

Tue American Museum or Natural 
History, New York City 


THE MILWAUKEE MEETING OF THE 
AMERICAN CHEMICAL SOCIETY 

The sixty-sixth general meeting of the American 
Chemical Society was held in the auditorium, Mil- 
waukee, Wisconsin, Monday, September 10, to Fri- 
day, September 14, 1923. 

Opening addresses were given by Clare H. Hall, 
chainnan of the Milwaukee Section of the American 
Chemical Society ; Honorable Daniel W. Hoan, mayor 
of Milwaukee; Honorable Emmanuel Philipp, presi- 
dent Milwaukee Association of Commerce, and Rev. 
Albert C. Fox, President Marquette University. Dr. 
E. C. Franklin responded on behalf of the Society. 

Two general addresses were the feature of the 
Tuesday morning session as follows: 

Charles F. Burgess, director of the Burgess Labora’ 
torios. "Marketing Chemical Discoveries." 

Arthur I. Kendall, dean of the Medical School, North- 
western University, "Bacteria and the Chemist." 

The previous custom of having general addresses in 
the afternoon session was abandoned and instead 
thereof three special meetings of the more funda- 
mental divisions of Physical and Inorganic Chem- 
istry, Organic Chemistry and Chemical Education 
were hold with papers especially selected to meet the 
needs of all chemists present. 

On Tuesday evening a complimentary dinner and 
entertainment was given to the members and guests 
by the Milwaukee Section. Approximately one thou- 
sand sat down to this dinner. The program con- 
sisted of songs, dancing and instrumental music. 

On Wednesday at 8 p. m., a reception was held at 


m 

the Marquette University gymnasium followed by 
public addresses by Mrs. Thomas G. Winter, presi- 
dent General Federation of Women’s Clubs, and the 
annual address of the president of the society. Pres- 
ident Franklin took as his subject, ^^Systems of Acids, 
Bases and Salts.*’ Past President Edgar F. Smith 
presented the Priestley Medal in absentia to Professor 
Ira Remsen. 

On Thursday evening group dinners and college re- 
unions were held and the members also attended a 
very interesting and lively amateur boxing contest at 
the Milwaukee Athletic Club. 

A special program consisting of dinners, automo- 
bile drives, etc., was arranged for the ladies and a 
complimentary dinner was given to the wives of the 
councilors on Monday evening. 

Wednesday and Thursday were otherwise given up 
wholly to divisional meetings. 

The following Divisions and Sections met: Divi- 
sions of Agricultural and Food Chemistry, Biological 
Chemistry, Cellulose Chemistry, Dye Chemistry, Fer- 
tilizer Chemistry, Industrial and Eng^eering Chem- 
istry, Leather Chemistry, Chemistry of Medicinal 
Products, Organic Chemistry, Petroleum Chemistry, 
Physical and Inorganic Chemistry, Rubber Chemistry, 
Sugar Chemistry, Water, Sewage and Sanitation; 
Sections of Chemical Education, Gas and Fuel Chem- 
istry, and History of Chemistry. 

The divisions elected officers as follows : 

Division or Aorioultural and Food Chemistry : Chairs 
man, C. H. Bailey; Vice-chairman, E. F. Kohman; 
Secretary, C. 8. Brinton; Executive Committee, G. 
E. Holm, J. W. Bead, R. H. Carr. 

Division or Biolooical Chemistry: Chairman, W. T, 
Bovie; Secretary, R. A. Dutchor. 

Division or Cellulose Chemistry: Chairman, G, J. 
Esaelen, Jr,; Vice-chairman, Louis E. Wise; Secre- 
tary -Treasurer, L. F. Hawley; Executive Committee, 
The Officers ex-officio and Harold llibbert, A. W. 
Scharger; 

Division or Dye Chemistry: Chairman, W. J. Hale; 
Vice-chairman, B. E. Rose; Secretary, B. Norris 
Bhreve; Executive Committee, L. A. Olney, L. F. 
Johnson. 

Division or Fertilizer Chemistry: Chttirman, F. B. 
Carpenter; Vice-chairman, B. N. Brackett; Secre- 
tary, H. C. Moore; Executive Committee, H. J. 
Wheeler, C. H. Jones, E. W. Magrudor and A. J. 
Patten. 

Division of Industrial and Engineering Chemistry: 
Chairman, D. R. Sperry ; Vice-chairman, W. A. 
Peters; Secretary, E. M. Billings; Executive Com- 
mittee, W. K. I>owis, C. E. Davis, E. R. Weidlein, 
G. S. Miner, C. E. Coates. 

DmeioN OP Leather and Gelatin Chemistry: Chair- 
man, John Arthur Wilson; Vice-chairman, F. P. 
Veitch; Secretary, Arthur W. Thomas; Executive 
Committee, I. D. Clarke, L. M. Tolmau. 
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DmStOK 07 CHEICISTBY 07 MSDlomAL Paoducts ; Chair* 
.man, B. H. Volwller; Saoretary, H. A* Shonla; 
Executive Committee, £. B. OaFter^ Frank 0. Taylor. 
Bivision of Organic CHEuiSTar: Chairman; R. B. Ben- 
Bkaw; Secretary, J. A. Nieuwland. 

BmsiON 07 Petroleum Chemistry; Chairman, B. B. 
Matthews; Vice-chairman, B. E. Wilson; Secretary, 
W. A. Gruse; Executive Committee, E. W. Dean, W. 
F. Faragher. 

Division of Physical ano Inoboanic Chemistry: 
Chairman, Graham Edgar; Fioe-ohairman, Arthur 
Hill; Secretary, H. B. Weiser; Executive Committee, 
B. E. Wilson; G. 8. ForbeS; A. W. Browne; C. E. 
CoateS; H. Bobmidt. 

Division of Bubbeb Ohemibtbt: Chairman, E. B. Spear; 
Vice-chairman, C. B. Boggs; Secretary, A. H. Smith; 
Executive Committee, Winfield Scott, W. B. Wiegand, 
Ira Williams; L. B. Sebrell; H. B. Pushee. 

Division of Sugar Chemistry ; Chairman, F. W. Zerban ; 
Vice-chairman, H. W. Dahlberg ; Seeretary-Treaeurer, 
Frederick Bates; Executive Committee, 0. E. Coates, 
W. B. Newkirk; J. B. Osborne, H. Z. E. Perkins, M. 
J. Proffitt, J. B. Withrow. 

Division of Water, Sewage and Sanitation Chemis- 
try: Chairman, W. W. Skinner; Vioe-ohairman, F. 
W. Mohlman; Secretary, F. B. Georgia; Executive 
Committee, A. L. Falea, A. M. Buswell. 

Actions taken by the Council included the follow- 
ing: 

H. E. Howe, chairman of the committee on Garvan 
Chmnical Prizes for secondary schools, outlined the 
gift of $10,000 from Mr. and Mrs. Francis P. Gar- 
van and the preliminary work and future plans of 
the committee. It was voted to adopt the report and 
to instruct the secretary to express the Bociety^s 
hearty thanks and appreciation to Mr. and Mrs. Gar- 
van for their splendid gift, 

Edgar F. Smith presented a report of his confer- 
ence with the officials of the Allied Chemical and Dye 
Corporation regarding the $26,000 prize previously 
announced. 

It was voted to authorize the Section of Chemical 
Education to form a Division of Chemical Education. 

The following new fellowships and continuation of 
annually awarded fellowships were announced: 

The HammermiU Paper Company has given a fellow- 
ship of $1,200 to the New York State College of Forestry, 
to be known as the '‘HammermiU Fellowship in Pulp' 
and Paper Manufacturing.*' 

The GrasselH Chexnical Company has renewed its fel- 
lowship for $750 and scholarship for $500 in the Massa- 
chusetts Institute of Technology. 

The du Pont Company has also renewed its fellowship 
In the Masaachusetts Institxite of Technology. 

The Public Health Institute of Chicago has renewed 
its twelve $500 research feUowBhips in chemistry at 
Northwestern University, and in order to preserve the 
time of the fellows for research, the same institute has 
made an additional annual appropriation of $3,000 for 


the eupport of a speoial laboratory for the prf^paratie& 
of research intermediates not available oA the market. 

The National Lime Association has awarded a $1,000 
feUowflhip at the Massachusetts Institute of Technology. 

The du Fonts, the National lime Association and 
GrasselH Chemical Company have renewed their fellow- 
ships at the Ohio State University. 

A. F. Gallon and Sons have renewed their annual grant 
of $5;000 for leather chemistry research to Arthur W. 
Thomas at Columbia University. 

A research fund of $3,600 has been provided for re- 
search in plasticity at Lafayette GoUege for 1923-24 by 
the du Pont Company. 

The Palm OUve feUowship of $2,000 on the detergent 
action of soap has been awarded to Paul H. Fall, who 
will work under Dr. Bancroft at Cornell University. 

The Fleischmann Company has renewed its fellowship 
at the University of Minnesota. 

The Stretmann Biscuit Company, of Cincinnati, Ohio, 
has given a fellowship of $1,000 to the University of 
Minnesota for the study of the chemistry involved in the 
cracker manufacture. 

The following resolution presented by Professor E. 
C. Bingham, chairman of the Metric System Commit- 
tee, was adopted : 

All articles relating to laboratory tests of procedure 
published in any of the journals of the American Chemi- 
eal Society shall contain dimensions expressed metrically. 
Other equivalents may be added where the author so 
desires. 

A. B. Lamb was reelected editor of the Journal of 
the American Chemical Society, H. E. Howe, editor 
of Industrial and Engineering Chemstry\ W. A. 
Noyes, editor of Scientific Monographs, and H, E. 
Howe, editor of Technologic Monographs, 

The ad interim report of the finance committee waa 
acoepted. It showed estimated receipts and expendi- 
tures of about $302,000 for the year. 

The committee on intersectional meetings reported 
progress and was continued. 

The committee on classified membership reported 
progress and was continued. 

It was voted to establish a local section with head- 
quarters at State College, Pennsylvania, as soon as 
the requirements have been met by the chemista peti- 
tioning. 

It was voted that the council encourage the holding 
of intersectional meetings with Section C of the Amer* 
ican Association for the Advancement of Science. 

The invitation to hold the Spring Meeting of 1924 
in Washington, D. C., was accepted. 

The invitation to hold the fall meeting of 1924 in 
Ithaca, N. Y., was accepted. 

A vote of thanks was passed to those in Milwaukee 
who had made the meeti^ so successful. 

Charles L. Pabsoks, 

Secretary 
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SCIENCE NEWS 


A PERMANENT NEW STAR 


PLYING AT HIGH ALTITUDES 


Science Service 

Thk remarkable new star in the eoneteUation of the 
Serpent, wliieli unexpectedly rose from obscurity four- 
teeu years ago, still maintains its brightness and thereby 
justifies for it the title of the ‘ * only genuine new star, ' ' 
according to stelJar photographs recently -made at the 
Harvard College Observatory, The stars ordinarily 
called *‘iiew" by astronomers are really but temporary 
affairs that fade away rapidly within a few days or 
weeks after their sudden appearance. 

This interesting object, which has been given the name 
ET Sorpentis, was originally discovered by an astrono* 
mer at Heidelberg, and later quite independently at the 
Yerkos Observatory in Wisconsin, It was, however, on 
record earlier, for a subsequent examination of the store 
of celoatiai photographs at Harvard showed the star com- 
ing out of darkness nearly a year before its discovery 
by the Gorman astronomer. For twenty years before 
that time the Harvard plates give no trace of it. 

BT Sorpentis was first classed as one of the Kovao, or 
“new^* stars, and it also was expected to fade away as 
all of them have done in the past. But this object proved 
to be an exceptional phenomenon. It has now maintained 
its maximum brightness at the tenth magnitude for thir- 
teen years. Measures of the parallax show that its dis- 
tance is about one thousand light-years. 

Scientists have not yet explained satisfactorily the 
singular behavior of RT Serpent is. Three possible inter- 
pretations, however, have been suggested by Dr. Harlow 
Shaploy, director of the observatory. 

Could this actually be a now star evolving from a non- 
luminous and nebulous beginning? A star birth has in- 
deed never been witnessed, and it is not known in what 
manner stars first become luminous. KT Sorpentis al- 
ready shows signs in its spectrum which indicate that it 
is well along in its life history; but perhaps for stars 
of certain sisse some of the early evolutionary stages are 
lived through with great rapidity, and this star's birth 
was actually witnessed in 1909. 

The second suggestion is that BT Sorpentis is only a 
variable star of large range in brightness, with a very 
long interval of time between successive appearances. 
This explanation would require that sooner or later the 
star will again decrease in brightness, possibly to return 
to its present magnitude in some other generation. 

The third suggestion proposed, and the ono that Dr. 
Bhapley thinks most probable, is that BT Berpentis is an 
ordinary unvarying star that has recently emerged from 
behind some obscuring cloud of cosmic dust. Many dark 
nebulous clouds are known to exist in the Milky Way, 
some of them at no great angular distance from BT 
Berpentis. Photographs of the region have been made, 
and all tho stars nearby have been catalogued. If at 
Some future time another star in this region should come 
or go, the existence of an obscuring cloud may be ac- 
cepted as very probable. 


Science Service 

By using a new device which feeds his engine air adl 
normal sea-level density, Lieutenant John A. Macready, 
of the IT. S. Army Air Service, will attempt within the 
|iext few weeks a rise to atmospheric heights rarer thaa 
those ever reached by man. The new equipment is now 
being installed on his plane at McCook Field. Lieuteur 
ant Macready was holder of the world 's altitude record 
pi 34,509 feet until two weeks ago when Badi LePointe, 
a French aviator, was officially recognized as world cham- 
pion with a record of 36,178 feet. 

The * * ceiling * * for an ordinary airplane is about 21,000 
feet, because tho air above that is too rare to support 
combustion in the engine. In establishing his present 
record, Lieutenant Macready made use of a supercharger 
which supplied his engine with the necessary oxygen by 
compressing the ratified upper air through which the 
plane climbed. The much more efficient device, designed 
and built by the General Electric Company, which is now 
being placed on the plane, should feed atmospheric pres- 
hure to the engine at 35,000 feet. 

This supercharge is mounted just back of the propeller 
blade of the plane on tho front end of the liberty motor. 
It is operated from the motor's red hot exhaust, which 
ordinarily goes to waste. Its weight of about 140 pounds 
will cause a small loss of speed at the low altitudes, but 
will produce a decided gain in power at 35,000 feet equal 
to about two horsexK)wer for each additional pound 
carried. 

The pressure of the atmosphere at an altitude of 35,000 
feet is about one fourth that at sea level. The tempera- 
ture is 58 degrees Fahrenheit below zero. To supply the 
girplane engine its normal air at sea-level pressure, the 
supercharger is designed to compress about 2,200 cubio 
feet of atmosphere per minute. The new superdiarger 
has a rated speed of 33,000 revolutions per minute, but 
in tests at the Lynn Works of the General Electiie 
Company, it was operated up to 41,000 revolutions per 
minute, or 683 turns of the compressor wheel a second, 
a speed greater than ever before developed by a commer* 
eial machine. 

To better visualize what such speed means, Dr. S. A. 
Moss, engineer, who designed the supercharger, has fig- 
ured out that if any small object wore placed at the 
outer end of one of tho small revolving propeller blades 
it would travel 1,880 feet per second, or about three 
fourth/ the speed of a bullet from an army rifle. 

Any object revolving at this terrific speed has an enor- 
mous centrifugal pull, and Dr. Moss in tests has deter- 
mined that if a one pound weight, with its center of 
gravity located at the center of gravity of the super- 
charger blades, was revolved at 41,000 revolutions pox 
minute its centrifugal force would be 222,000 pounds, or 
111 tons. The blade of the machine, however, weighs 
bat nine thousandths of a pound and the centrifugal 
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force per blade in the supercharger is therefore about 
2,000 pounds. 

DINOSAUR BOOS 

Science Service 

Dibgovehy of small fossil eggs of the huge dinosaurs 
which millions of ^ears ago splashed through the tropi* 
eal swamps where the bleak bad-lands of the Gobi Des- 
ert of Mongolia now lie, is hailed by scientists as im- 
portant but not surprising. While eagerly awaiting more 
eomplote details of the And made by the Third Asiatic 
Bxpedition of tne American Museum of Natural History, 
they point out that all reptiles are hatched from eggs 
and that it has always been held that the prehistoric 
giant reptiles were no exception to this rule. 

It is just by the rarest luck that eggs of fossil crea- 
tures are ever found, according to Dr. J. W. Gidley, ver- 
tebrate paleontologist of the T7. S. National Museum, 
who explained why no such eggs had ever been found 
among dinosaur remains in this country. Bones may be 
preserved by merely becoming buried, but the more 
fragile egg is not so easily fossilised. It should be 
remembered that eggs are over ninety per cent, water, 
and water does not petrify. 

Fossil bird eggs have been found, however, he said, 
and in most such cases the egg shells had been cracked, 
allowing material to sift into the egg or the egg had 
formed a cast for the accumulating mineral matter. It 
is possible, but not probable, that embryos of the pre- 
historic reptiles may be found in fossilized eggs. 

Dr. Leonard Stejneger, biologist and reptile specialist, 
pointed out that all reptiles are hatched from eggs. 
Whether this hatching takes place outside the body or 
inside is merely a matter of time. In the case of the 
rattlesnake, for instance, the young sometimes leave the 
egg while still within the mother body, sometimes they 
are hatched from the eggs outside the body, and in still 
other cases both these methods of birth occur. 

Commenting on the connection shown by the dinosaurs 
unearthed in Asia with those of America and the indi- 
cations of a land bridge between the two continents at 
some remote time, Dr. Stejneger stated that there are 
little lizards living to-day in the United States which can 
not be told from species found In China, and that while 
there are animals here which are not found in Asia and 
animals in Asia not found in America, there are abun- 
dant numbers of other kinds of animals common to both 
continents and evidently of a common origin. 

EXPLOSION AT THE BUREAU OF 
STANDARDS 

Science Service 

WOKK of the U. S. Bureau of Standards in the inves- 
tigating of problems connected with the mechanical and 
economic efficiency of motor fuels will be only briefly 
interrupted by the explosion of September 20 that killed 
or mortally wounded several men and wrecked a large 
part of the building where the woric was being carried 
on. Only one of the three altitude chambers where en- 


giues are tested under conditions approximating great 
lieigitts was wrecked. 

The explosion occurred during the testing of a Foip 
engine under conditions approximating those experienc^ 
in winter. Although conducted in the altitude ohamb^j^ 
there had been no reduction of the air pressure, whi^ 
was that of the surrounding atmosphere, but the 
perature in the chamber was reduced to about 10 degrei^ 
above sero Fahrenheit. The particular test was an 
eeleration test, using fuels of four different grades. Nil 
one was in the chamber, the iustnunents being read from 
outside. With the exception of one man who was crushel 
under the heavy door which was blown from its hinge^ 
all fatal injuries were due to bums. 

The general purpose of the investigations, in which the 
Society of Automotive Engineers is cooperating, is to 
conserve the supply of gasoline, to moke more use of the 
lower grades by proper carburetor adjustment and to get 
a greater number of miles to the gallon aud for every 
dollar expended for fuel. Engineers at the bureau state 
that it has already been shown that the fuel resources 
of the country may be increased twenty per cent, by the 
use of lower grades of gasoline formerly wasted, and 
that a corresponding increase of mileage may be ob* 
tainod by more efficient carburetor adjustment, but with^ 
out any material alteration of carburetor design. 

The altitude chamber that was wrecked by the explo- 
sion was one of three, the first of which was built dur- 
ing the war to test airplane engines and fuels. Pressure 
may be reduced to the equivalent of an altitude of 30,0OQ 
feet and the temperature lowered to conditiqus which 
obtain at that altitude. 

The first altitude chamber which was the first of itf 
kind in the world when completed in September, 
saved tens of millions of dollars to the American petrol 
leum industry aud made unnecessary additional restrii^ 
tions on privately operated motor cars during the wait 
period. W^ith the data thus obtained on many kinds 
fuels the American representatives went into the Inte^ 
AUied Petroleum Conference and rixowed definitely tha^ 
American aviation gasoline was superior to that de^ 
manded by the French. Since the war the tests made ili 
these chambers have been of great value in the direotioa 
of fuel economy and in making possible flights at great 
altitudes. 

LACK OF HURRICANES 

Science Service - 

‘^Ybs, we have no hurricanes this year'' is the verdiol 
of the U. S. Weather Bureau on one of the most remarki^ 
able features of a year noted for the freakishness of it# 
weather. Although the month of September is the seasou, 
when the dreaded West Indian storms are normally most 
frequent and severe, not a single one has so far occurred 
either during the month or throughout the entire sum- 
jner. Such a record is practically unknown in Weather 
Bureau annals, and entirely so in the e^rience of Chief 
Forecaster E. H. Bowie, who for many years has been 
'responsible for the hurricane warnings sent out 

reason for this extraordinaiy record^" said 
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AGASSIZ AND THE SCHOOL AT 
PENIKESE" 

In establishing the Anderson School of Natural 
Historj^, Agassiz transferred his methods of instruc- 
tion from his brick and iron-girded museum in Cam- 
bridge to the woodon barn-like stnicture at Penikese. 
The work was to be based on observation and experi- 
ment* Animals alone were to be studied, and in every 
instance the animal was to be under the eye of the 
student; nowhere was a list of books suggested for 
reference or consultation, and recitations consisted in 
answering the questions asked by the teacher as to 
what the student had observed in his studies. As in 
the Cambridge Museum the student had set before 
him a long, shallow tin pan, and in it was placed a 
fish, crab, lobster or some other animal, alive or dead, 
alcoholic or dry, and ho was required to study and 
dissect it. Scudder, the entomologist, gave an amus- 
ing account in The Atlantic Monthly of his initial 
experience as a student of Agassiz in Cambridge. 
His previous natural history studies had been almost 
exclusively confined to butterflies and after his ex- 
periences with these dry and charming creatures he 
had placed before him a big fish which he was re- 
quired to haul out from a jar of alcohol which was 
charged with the odoriferous juices of many previous 
specimens, This bad smelling object he had to ex- 
amine for three days and to tell Agassiz what he had 
seen. Among other results this method taught stu- 
dents to use their eyes, an art already acquired by 
Scudder in his previous study of insects. 

Agassiz realized in opening this school what temp- 
tations would arise in living near the sea side, and in 
an early circular he suggests the stipulations he re- 
quired of the students by saying, “I must make hard 
work a condition of continued connection with the 
school, and desire to impress it upon the applicants 
for admission tliat Penikese Island is not to be re- 
garded as a summer resort and relaxation. I do not 
propose to give much instruction in matters which 
may be learned from books, I want, on the contrary, 
to prepare those who shall attend to observe for 
themselves. I would, therefore, advise all those who 
wish only to be taught natural history in the way it 
is generally taught, by recitation, to give up their in- 
tention of joining the school,” This sound advice was 

X Address at the celebration of the fiftieth annlvorsary 
of the founding of the school at Penikese, Wood's Hole, 
August 13, 1923. 
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generally followed, although at the outset three young 
men ventured to relieve their animal spirits, or to 
“cut up,” under the plea that “boys will be boys,” and 
were promptly re<juested to leave the island, which 
they did. Recreation at the proper time was allowed, 
however, and we all went in bathing or sauntered 
over the island. I recall very vividly the first Sunday 
of the terra; it was gloomy to the last degree. It 
reminded one of Taine^s definition of London on Sun- 
day, “a huge but well-regulated cemeterj\” The 
students kept rigidly to their rooms. On the second 
Sunday I induced Professor Wilder and other teach- 
ers to join me in a game of croquet (tennis was 
unknown in this country at that time), and this ex- 
ample by the teachers changed the whole complexion 
of things and the students came out of their rooms 
and roamed over the island, or collected specimens 
along the shores. In the evening we all joined with 
the students in a singing fest out of doors. If I 
remember rightly, the songs we sung were the good 
old-fashioned hymn-tunes, and this performance sat- 
isfied the more religiously inclined. 

Some of the teachers had brought their families 
with them, and my little boy, four years old, was 
fond of wandering through the laboratory and curi- 
ously examining the contents of the dissecting pans. 
At one table Miss White, a teacher from New Bed- 
ford, was studying the gross anatomy of a cat. The 
creature was eviscerated, and Miss White was hard 
at work on the body with her dissecting scissors and 
needles. The boy came along and looked over the 
disemboweled creature, and the teacher, expecting 
some exclamation of disgust, leaned back in her chair 
curious to know what observation the child would 
make. Finally after a critical examination of the 
remains and the dissecting implements, he turned to 
her and asked, “Miss White, are you trying to mend 
that kitten T” Certainly a most natural question, as 
the cat was evidently in need of extensive repairs. 

Many of our students became professors of natural 
history in our colleges and universities. David Starr 
Jordan became president of the State University of 
Indiana and, afterwards, of the Leland Stanford, 
Jr. University of California; Charles 0. Whitman 
became professor at the University of Chicago, and 
for years was the able director of this laboratory 
during its greatest period of emergency; William K. 
Brooks occupied the chair of zoology at Johns Hop- 
kins University and Charles S. Minot became pro- 
fessor of embryology at the Harvard Medical School. 

At Peuikese, Whitman and I were engaged in the 
study of the Ascidian Perophora and on comparing 
our drawings of this animal I found that his draw- 
ings wore better than mine and, remembering this 
fact several years after, I appointed him as my suc- 
cessor to the chair of zoology in the Imperial Univer- 


sity of Tokyo, where he introduced section cutting, 
the staining of tissues, etc.; new methods which he 
had learned at the University of Leipsig under 
Leuckurt. 

It is interesting to observe that among a class of 
zoological students a number seem to absorb intui- 
tively the salient points in every investigation, and 
others seem totally blind to the significance of what 
they study. Simple figures even escape their mem- 
ory. I recall a story told of Professor Cleveland, of 
Bowdoin. He always showed irritation at the inat- 
tention of students, and in one of his lectures on 
chemistry he interrupted his discourse by peremp- 
torily asking an inattentive boy, “How many elements 
did I say there were 7” Of coarse the student did not 
remember a figure that he had probably heard a hun- 
dred times and nudged a student next to him who 
whispered “sixty- two,” the number of elements then 
known. All he caught was “two” and this number he 
called out promptly and loudly. The professor gave 
him a contemptuous glance and resumed his lecture. 
The student realizing that the professor had been 
greatly annoyed went down to the platform after the 
lecture and in order to placate him asked him, “How 
poisonous did you say cyanide of potassium was?” 
The professor with much emphasis said, “I told you 
that cyanide of potassium was so poisonous that a 
drop on your tongue would kill a dog.” Certain 
students attend courses of lectures and are utterly 
unable to carry away a single fact. Sir Michael 
Foster told me of an experience he had in a course 
of IcK^tures before the Royal Institution on human 
anatomy, illustrated by diagrams and objects. At the 
end of his course, one of his auditors asked him 
whether the cerebellum was inside or outside of the 
skull I and he further added that Huxley had told 
him of a similar experience. He was also lecturing 
on human anatomy and at the close of one of his lec- 
tures an auditor came to tlie platform to ask him 
some question and noticing a human skull lying up- 
side down on the table incidentally remarked, as he 
poked his finger into the foramen magnum, “Many 
a good chunk of bread and butter has gone through 
that hole!” 

Naturalists are bom, not made. Sir David Gill, the 
director of the Royal Observatory at tlie Cape of 
Good Hope, in a review of a memoir on “Double Star 
Observations,” in speaking of the authors, said, “It 
is a special faculty, an inborn capacity, a delight in 
the exercise of exceptional acuteness of eyesight 
and natural dexterity, coupled with the gift of imag- 
ination as to the true meaning of what he observes, 
that imparts to the observer the requisite enthusiaam 
for double star observing.^' These words may truth- 
folly apply to the work of the naturalist. 

Agasaiz fully imbued with the dasaificatibn dt 
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Cuvi«r emphaslEed tlte importance of the study of 
examples illustrating the four types of Cuvier and 
the students had in torn a radiate, a mollusk, an 
articulate and a vertebrate to dissect and study. He 
not only lectured on these subjects but gave to the 
aciiool a course of brilliant lectures on the glacial 
theory. At this point 1 must emphasize the fact that 
Agassiz was a wonderful teacher. The charm of ins 
manner and liis speech, rich ns Apollo’s lute, as Gov- 
ernor Banks said at the dedication of the museum, 
with its slight foreign iiocont, enabled him to talk on 
radiates, for example, to a lot of hard-headed Massa- 
clmsetts fanners at the General Court and secure 
appropriations of thousands of dollars for liis mu- 
souiu at Cambridge. He iitrongly opposed Darwin’s 
views, but few realized the loading cause which prob- 
ably animated his strenuous opposition. In 1859 
Longman published a separate volume of Agassiz 
entitled *‘An Essay on Classification,” which had 
formed the introductory chapter to Ids ^‘Contribu- 
tions to the Natural History of the United States.” 
In this essay he had insisted that classification was 
natural, tljat the various categories of classification — 
branch, class, order, family, genus and species were 
as difltitictly created as the individual. Simultane- 
ously with the appearance of this valuable essay 
appeared Darwin’s immortal work on the ‘‘Origin of 
Species,” in which it was shown that classification was 
artificial, not natural, that categories of structure 
were the results of slow and diverging modification — 
in otlier words, that natural selection and not special 
creation was tlie cause of all this diversity of animal 
life. De Candolle, the illustrious French botanist, 
wlien he became acquainted with Darwin’s view- re- 
marked “That it was not a theory, nor an hypothesis, 
but the explanation of a necessary fact, to deny 
which would be to deny that a round stone would not 
roll down hill farther and faster than a flat one.” 
However, Agassiz’s essay with the unhesitating en- 
dorsement of the views of Von Baer unwittingly sup- 
plied the strongest material for Darwin’s views and 
led Agassiz’s students, one after the other, to embrace 
them. 

Among the various accounts tliat were published 
about tlie Agassiz School at Penikese was one by 
David Starr Jordan in The Popular Science Monthly^ 
1802, Vol. XL. In this article, Dr. Jordan gives ex- 
tracts from a journal which he kept when a student 
at Penikese, wherein he had recorded sentiments and 
expressions of Agassiz given in his lectures and com- 
ments to his class. 

The distinguishing feature of the Anderson School 
of Natural History lies in the fact that it was the 
first one of its kind organized in the United States 
and furthermore that this initial experiment was un- 
der the direction of the greatest teacher of natural 


history in the world. Other schools of a similar 
nature under the auspices of colleges and universitiee 
sprang up in various parts of the country, I do not 
know the chronological sequence of these summer 
schools of natural history, but, if I mistake not, the 
Salem Summer School came next, in 1876. Among 
the teachers of this school wxre three who had been 
associated with Agassiz at Penikese — Packard, Put- 
nam and the present writer. Of all the summer 
schools in the country the Marine Biological Labora- 
tory easily comes first in the number of its instruc- 
tors, buildings and equipment, and superadded to this 
foundation its proximity to the United States Fish 
Commission gives it unparalleled advantages over all 
other schools of tills nature. 

Edward S. Morse 


PHYSICS AS A CAREER' 

It is said of the famous Clerk Maxwell that 
throughout childhood he continually asked the ques- 
tions, “What’s the go of that? What does it do?” 
Vague answers did not satisfy him but aroused the 
more distinct demand, “But what’s the particular go 
of it?” Maxwell had the opportunity of devoting a 
life to the answering of this question, many times re- 
peated, and of rendering such service to mankind that 
he will be forever highly honored among those known 
for their important contributions to the field of 
physics. Do the incipient Maxwells of to-day have 
in America a similar opportunity? They do, but 
there is danger that this fact is either unknown to 
them or not known sufficiently early in life. 

A boy does not know of a pliysicist in his com- 
munity and the stories of acliievement in physics 
which he may read refer to very distant realities. 
Moreover, so far as he is aware, physic>s is not a 
profession. As he surveys his known opportunities 
for a life-work, engineering may be the only profes- 
sion that seems to have an interest in the “particular 
go” of things. The purpose of this article is to pre- 
sent briefly and with directness the opportunities in 
physics in our country to-day. It is assumed that, 
given the possibility of earning a livelihood, one will 
choose the career which most nearly satisfies his intel- 
lectual requirements. Since the aptitude for physics 
is usually distinct, a comparison of the profession of 
physics with others is thus unnecessary. The follow- 

1 ’This is one of a scries of articles which are being 
published in Science and in The Scientific Monthly 
describing to young men and women in American colleges 
and universities who contemplate entering upon a pro- 
fessional aoientiilc career the opportunities in various 
lines of scientiflo work. This series has been prepared 
at the suggestion of the Division of Educational Bela- 
tionn of the National Besearch Council. 
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ing statement is intended merely to give one who is 
already interested an assurance that there is an op- 
portunity for the physicist which is limited only by 
his ability. 

The chief avenues open to physicists are found in 
education, in industry and in government service. 
What is the prospect of a permanent demand for 
physicists in these fields? The number of teachers 
required for our colleges and universities has grown 
with the rapidly incre-asing number of students. 
From educators we learn that the demand for an in- 
crease in educational facilities is not occasioned by a 
temporary interest, but by a realization of the value 
of education and by a response accentuated through 
the adjustment of our educational institutions to the 
more obvious needs of the i)eople. The growth of 
our educational institutions is therefore certain to 
continue to be rapid. The industries, particularly 
those interested in electricity, have grown with tre- 
mendous rapidity and have simultaneously expanded 
tlieir research and development laboratories. The 
experience gained has demonstrated the constant 
necessity of improvement of products, of cheapness 
and of service. It is therefore reasonable to expect 
a continual increase in the facilities of these labora- 
tories and in the number of physicists employed. 
The government laboratories have grown with similar 
rapidity. Thus, in every line of activity of the physi- 
cist there is an indication of a permanent demand. 
The profession of physics is established. A physicist 
may bo a teacher only, he may combine teaching and 
research, he may devote himself to investigation* to 
development or to a combination of the two, or he 
may become an administrator in industry. 

Teaching 

Every college student is aware of the compensation 
in the life of a professor. Ho is not handsomely re- 
warded in money, but he lives simply. His family 
may be deprived of very expensive pleasures, but his 
children have opportunities for the development of 
brain and character that can scarcely be measured in 
terms of money. The real teacher enjoys thoroughly 
the opportunity of aiding in the development of the 
young that come into his classroom. He has a vision 
of helpfulness and of the indefinite extension of his 
influence through others. It is frequently the teacher 
in the college, perhaps an investigator in only a small 
way, who has the best opportunity to assist young 
men in finding the professions to which they are best 
adapted. Also, he is responsible in part for the im- 
portant contributions to physics made by his former 
students. This is a part of his compensation. 

Teaching and Research 

In the large educational institutions the teacher is 


an investigator may select for study whatever 
field he chooses. He receives no demands from his 
superiors for results that are of immediate practical 
importance. He is free to choose for investigation 
any problem that catches his interest and fires his 
imagination. His intellectual opportunities are with- 
out limiting boundaries, and his attainments are 
determined solely hy his ability. Yet he has the satis- 
faction of serving also through his teacliing, his con- 
tributions and his students who subsequently become 
productive physicists. 

Research, Including Deveix)pment 

Upon industrial as well as purely scientific research 
depends the future development in the products of 
industry. So active has been the development of elec- 
trical applications that the opportunities for research 
physicists have increased rapidly. The example set 
by large industries in the employment of these physi- 
cists is being followed by others. In 1921, there were 
forty or more such laboratories employing physicists. 
The nature of the need of research may be illustrated 
by reference to the art of telephony. As perfect as 
the art is to-day, the increase in the congestion of busi- 
ness in our great centers and the demand for long dis- 
tance communication, both telephone and telegraph, 
have necessitated improvements in transmission un- 
dreamed of a few decades ago. Yesterday, conversa- 
tion between New York to San Francisco was a won- 
derful achievement. To-day it is common-place. The 
research laboratories have solved the problems in 
physics involved and the development engineers have 
adapted the solutions to practical service. But the 
research laboratories are interested not only in the 
problems pressing for immediate solution, but they 
must, 80 far as possible, foi-esee the demands of the 
future. While the research physicist in an indus- 
trial laboratory does not enjoy entire freedom in re- 
search, yet the desired applicability of his results 
supplies a challenge to his best powers and his suc- 
cess gives keen satisfaction. One must not gain the 
idea that the research laboratories are demanding 
merely experimental physicists. They employ also 
mathematical physicists who never experiment. In 
fact, it is appropriate here to say that every physi- 
cist must be a theorist. The subject has become so 
involved that he must usually depend upon mathe- 
matical reasoning to determine the plan and method 
of his experiments. 

Government Service 

The Bureau of Standards is now the greatest lab- 
oratory of standardization and allied research in the 
world. Its physicists are employed for the most part 
in testing for the various industries and edncatkmal 
institutions of the country. But, at the same tuae^ 
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phyaltoists have there been enabled to make some of 
the most distinguished of the recent contributions of 
America to physics. Other bureaus, for example, the 
Weather Bureau, also employ physicists. 

Administration in Industot 

More and more is recognized the value of a scien- 
tific or technical training for men in administrative 
positions in industry. Some of these are in connec- 
tion with research only, but others are in the business 
organization itself. 

Thk Financial Compensation 

If this brief article were to discuss the attractive- 
ness of physics as a career, it would present the in- 
tellectual appeal as the most and the financial appeal 
as the least important. But it is assumed that the 
reader is already more or less aware of the nature of 
the various compensations enjoyed but needs es- 
pecially to bo informed as to the amount of salary 
that, at the present time, may be expected by an es- 
tablished physicist. In the colleges of recognized 
standing, the minimum salary of a professor for the 
college year of nine months is approximately $2,500. 
A few receive $2,000 or less ; many receive more than 
$3,000, Of course, the scale of living in the commu- 
nity is as important a consideration as the salary 
itself ; yet it is impracticable to introduce living costs 
into this presentation. In the large universities of 
the country, a similar position pays from $4,000 to 
$6,000, with exceptional higher salaries. In govern- 
ment service the salaries are practically the same as 
in education. In industry the highly trained physi- 
cist, if successful, may anticipate at the end of five or 
six years a salary of $6,000 or $6,000. There is no 
upper limit in industry for men either in research or 
in administration. 

AbUjITT 

The desirable innate ability of a prospective physi- 
cist is not definitely known in detail and its measure- 
ment is even less certain. Comments thereon must 
hence be somewhat general. The special requirements 
for a successful teacher, a research worker, a develop- 
ment engineer and an executive in industry need 
not be described, as many of the differences are 
apparent to the student. But it is well to remark 
that a career in physics demands not only rigorous 
thinking but also that type of persistence and patience 
which is required in any worth-while endeavor. Of 
course, there is always a chance of an accidental 
scientific discovery of importance, but it is very much 
smaller than is commonly believed. It is a matter of 
interest that no physics xeseareh laboratory, indus- 
trial, govermnentid or educational, » organized to en- 


courage especially accidental discoveries. Real con* 
tributions may arise through accident, but progress 
in research is usually by a procedure based upon de- 
ductions obtained through analysis. Moreover, the 
purely experimental physicist is vanishing with the 
increased complexity of the field, and a student who 
can not use mathematical methods will find therein an 
increased difficulty in attaining leadership in inves- 
tigation in the years ahead. An aptitude for analysis,, 
a noticeable mathematical ability, a deep interest in 
the “particular go of things'^ and a courage com- 
parable to that in any profassion are essential for the 
highest success. 

Pekparation 

The preparation required depends upon the nature 
of the position. There is a demand for those with a 
college degree as well as for those who have pursued 
graduate work and have received the M.A,, M.S. or 
the Ph.D. degree. Research and development require 
clearness of thought, a knowledge of the field and a 
confidence that comes through experience in intel- 
lectual effort. It is obvious that graduate study will 
develop these qualities and hence will increase the 
physicist's value. In education, most college and uni- 
versity positions demand the Ph.D. degree, though a 
number of minor colleges do not insist upon a prep- 
aration beyond the Master's degree. In industry the 
difference in preparation is recognized at the outset 
by a difference in salary. But it is in the long nin 
that training shows its value. It may be said that 
the more ambitious a pliysicist the more concerned 
he should be to secure the best educational prepara- 
tion possible. The nature of this preparation may be 
inferred from an earlier comment. The theories upon 
which researches are based are usually mathematical 
and the student who wishes the best chance for ad- 
vancement in his career must emphasize mathematics 
as well as physics. If one is especially fond of mathe- 
matics he may well aspire to become a mathematical 
physicist. In such a case the mathematical training 
possible in the requirements for a Ph.D. in physics 
is not sufficient. There are a number of adequately 
equipped graduate departments of physics in this 
country and young men of ability will find available 
graduate appointments carrjnng stipends, but which 
involve no return in service, and graduate assistant- 
ships which give an opportunity for self-support. 
The former is to be preferred, for the combination of 
teaching and study found in the latter requires a 
longer period of preparation. The way to the top is 
not short and an ambitious young man needs to save 
all the time possible. 

In general it is fair to say that high attainment as 
a physicist is difficult. It is in this difficulty, how- 
ever, that the challenge and ultimately the joy in sue- 
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CC6S te«t. If one goes into business to make money 
he will seek, if possible, an unlimited opportunity. If 
one enters upon an intellectual oareer he desires the 
opportunity to achieve the highest success of which 
he is mentally capable. He wishes to be limited by 
nothing save his own ability and industry. A physi- 
cist has just this opportunity. He need not wait for 
business to grow or clients to appear. He can study 
and contribute to the most important and fundamental 
problems in physics of the day. He can, if his re- 
searches are published, attain without difficulty na- 
tion-wide recognition for what he has accomplished. 
As a consequence he can not avoid chances of ad- 
vancement appropriate to his ability. His light is 
upon a hill and can not be bid. 

The purpose of this paper is to present to inter- 
ested students facts without persuasive enthusiasm, 
and hence to attract to physics as a career only those 
whose ability and intellectual ambitions can turn a 
plain statement of facts into an appeal. 

George Walter Stewart 

UNrvKBSiTY or Iowa 


A COURSE IN GENERAL SCIENCE 

It may be reasonably conjectured that at every 
university in the United States the elementary courses 
in science are overcrowded. Complaints take various 
forms : Instructors have no time for research ; students 
can not be interested or even taken care of ; weak but 
industrious students fail in large numbers. 

Under the circumstances it might well seem that a 
possible remedy for the situation has been overlooked. 
Have we not made the teaching of tlie individual sci- 
ences too much of a fetich! Can not something be 
said for the giving of a course in general science! 

Objections in quantity come to mind. But most 
of them reduce to one of three points. No instructor 
knows enough to teach a worthwhile course in science 
in all its major branches. If such a person were 
found, the chief values of science teaching would be 
lost in what would necessarily be a lecture course. In 
any event, one more **snap” would be added to a cur- 
riculum wliich at least theoretically opposes easy 
courses. 

Yet one may doubt whether, if there were a demand 
for lecturers on general science, supply would not 
follow. The writer has found a considerable number 
of students drifting through non-scientific “majors,” 
yet taking for diversion a creditable quantity of dif- 
fering sciences. Certainly these students could not 
teach any one science, even in an institution of repu- 
table high school grade. Very often they are only 
mildly attracted by the experimental side of the sci- 
ences. So much may be granted. But, incidentally, 
they are usually far more interesting talkers and 


writers than us professed and lettered aewntists^ they 
might develop into very effective teachers of general 
science, if there were any inducement 

Doubtless the first set of such teachers, if not those 
of a later date, would make gross errors. It is too 
early to pretend to know what should be included in 
a course in general science. Possibly it might have 
running through it the basic idea of explaining evo- 
lution in its many forms from the Rutlierfordian 
theory of radioactivity to the development of man 
from Pithecanthropus. But suppose the worst. Sup- 
pose a man who taught general science, and who knew 
nothing to speak of about electrons and explained 
valence with utter disregard of tlie newer chemistry; 
who gave his students in astronomy and geology La 
Place instead of Moulton and Barrell; who did not 
know that the thallophytes are a very miscellaneous 
group of plants, lumped together because none of 
them are bryophytes, pteridophytes or spermato- 
phytes; who— but finish the heinous list for yourself, 
if you are a physicist, biologist, etc. Under our pre^ 
ent system tliere seem to be some Sigma Ksis who dis- 
course well on benzene rings and think chromosomes 
are plants ; who can bound every ore deposit in Amer- 
ica and blithely call whales fishes. Isn’t it possible 
we have out-Huxleyed Huxley in our desire to flee 
from Greek and Latin ! Which is worse : To have, as 
we do have, groups of young scientists who are really 
only organic-chemists or statistical geneticists or other 
ists, or to have scientists with a trifle less of special- 
ties and an ABO knowledge of the fields of their 
fellows! 

Besides, the confessedly inferior knowledge of this 
hypothetical teacher of general science is meant only 
for that vast group of students who can be attracted 
to science as a study of the laws of astronomy, chem- 
istry, physics, but who revolt from tlie laboratory 
notebook and the minutiae of topographic maps. One 
great benefit of the suggested course would be the 
freeing of the enthusiastic laboratory teacher from the 
incubus of indifferent students — though there is hope 
that a stimulating approach to modern “organized 
knowledge” would lead some of the indifferent to 
further purposeful experimental work. Just as the 
true laboratory teacher would be relieved and perhaps 
even be enabled to do research, so would the student 
genuinely interested in science from the outset find 
himself among a small group of congenials who would 
eschew the general course and elect, these chemistry, 
those botany, etc. Surely, too, since the present 
courses in elementary this or that could then move 
far more rapidly, the diemist could find time for bot- 
any, the economic geologist time for biology, the 
mineralogist time for astronomy. 

One may doubt, moreover, whether “the chief values 
of science” would be any more lost than at present 
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Ond new value would be g^ned. Were all the fresh- 
men who now dawdle through chemistry, biology or 
botany to return to their villages with an inspiring 
idea of evolution, in a short time there would be no 
such specimens of Titanotherium modernum as W. J. 
Bryam A number, even of the “flappers,” would, 1 
believe^ come to see the fascination in learning of 
hydrogen stars, cathode rays, the great seed -bearing 
fem-Iike trees of the Carboniferous, etc. It is not the 
facts of science unrolled as that marvelous tapestiy 
wo call evolution that the freshmen revolt from. They 
revolt from chemical formulas, from stains, from 
botamcal slides of algae — all meaningless to them. If 
we can interest them in chemistry only by chemistry 
.spelling-matches, we are worse than the Arnoldites 
whom Huxley fought so valiantly. 

Reduced to the last analysis, our own love for the 
scientific method^ is, I think, our feeling that we can 
win truth only by “exact definition, by the nicest” 
manipulation of instruments, by, in short, driv- 
ing from our habits of thinking and doing every- 
thing that is vague and slovenly. No one need 
marvel that we shudder at freshman modes of 
thought and manipulation. But in our vast, ot^er- 
croxvded classes, can wo even faintly hope to make 
over those who are frankly disdainful of periodic 
tables and the minerals in monzoiiite porphyry, hope 
to make them think and act as our ideals urge us to 
think and aett I know a most conscientious teacher 
of chemistry whose students at the end of a year 
blithely lay reagent stoppers on desks anj^hing but 
clean — if no one is looking. Who trusts fragile 
apparatus in the hands of the average student? If 
all the students were failed whose quiz papers are 
but “memory gems,” how many seats would be vacant 
after the first quarter? Why do we use that empty 
label called the “condition grade”? In other words, 
does our great run of students ever come to define 
science as we define it? And, if we do not teach 
these students respect for the scientific method, why 
pretend to, when we might, let ua hope, lead thorn to 
grasp the fundamentals of each of the sciences 
through a properly managed lecture course. 

“A properly managed lecture course.” Such a 
course need not be a “cinch.” That is the blunt an- 

1 One interesting phase of the entire question is raised 
by such facts as these: In a great trans-Mississippi uni- 
versity, geology is not allowed as a * ' laboratory science, ^ ^ 
though the usual laboratory work is an integral feature 
of the course. A thousand miles west, in another high- 
grade state university, students are given ''science 
credit ^ ' for a year ’s work divided between physiography, 
climatology, and the geography of North America. The 
** laboratory ' ' work, aside from alight field trips, con- 
sists of the arithmetical and graphical solution of prob- 
lems, the lookli^g up of names, etc. 


swer to the third objection. For one thing, the work- 
ing of purposeful problems and individual visits to 
a “hall of experiments and specimens” might bo 
required. 

Some to whom I have talked would not oppose the 
idea of a course in general science, were each science 
given by its own specialist. Logically, such lecturing 
would imply the use of heads of departments. Of 
course, not many heads are of the type of the learned 
geologist who spends the first three weeks in his ele- 
mentary geology in forcing students to pretend to 
recognize models of scalcnohedrons and their ilk, 
because the peculiarly poor text-book he uses opens 
with crystallography; or of the type of the chemist 
who wished elementary chemistry to be elective and 
who, since his desire was overruled, revengefully 
makes the course a thing of terror. Yet it is very true 
that, save for striking exceptions, heads of depart- 
ments do not like to be censured (or censored), and 
that each year they become more and more ill -fitted 
to reach the freshman mind. The teachers of a course 
in general science should be the target of much criti- 
cism, should be enthusiastic, and should, above all, be 
subject to removal upon well-grounded complaints 
from their students. 

Perhaps, indeed, all professors should be subject 
to retention or fall with much more reference to stu- 
dent judgment than at present. Undoubtedly, teach- 
ers of general science should. 

A. J. Tikjk 

Los Angeles, California 


SCIENTIFIC EVENTS 

HERMANN M. BIGGS 

Dr. Simon Flkxner, chairniuii of the New York 
State Public Health Council, has made public a reso- 
lution adopted by the council at a recent meeting in 
New York in honor of the memory of the late Dr, 
Hermann M. Biggs, state commissioner of health and 
chairman of the Public Health Council from the time 
of its organization in 1914 until his death last June. 
Besides Dr. Flexner the other members of the council 
as at present constituted include Dr. Matthias NicoU, 
Jr., state commissioner of health; Mr. Homer Folks, 
secretary of the State Charities Aid Association ; Pro* 
fessor H. N. Ogden, of Cornell University; Dr. Jacob 
Goldberg, of Buffalo; Dr. T. Mitchell Prudden, of 
New York, and Dr. Stantqn P. Hull, of Petersburg. 
The resolution follows ; 

The Public Health Council of the State of New York, 
at its first meeting after the death of its late chairman, 
Dr. Hermann M. Biggs, desires to Bi^Tcad upon its ree 
ords the following minute: 

The relations between the Public Health Council of 
the State of New York and Dr, Biggs were somewhaf 
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different from those ensting between Dr. Biggs and the 
many other organizations of which he was a member. It 
was Dr. Biggs who first saggested the establishment of 
this council. It was his clear Tieion of the desirability 
of separating administrative from legislative duties in 
the field of health, and of placing the latter in the hands 
of a group, which led the legislature and executive of 
this state, in 1913, in the revision of the public health 
law, to create the Public Health Council, and to endow 
it with quasi-lcgislative auinority. 

Dr. Biggs was chairman of the council from its organi- 
zation until hia death. While his official position and 
his exceptional experience gave him at all times a very 
groat influence in the counctil, he always sought the con- 
sensus of opinion of the council on ail important matters 
of policy. The development of a sanitary code, dealing 
with matters which the staff pf the department and its 
local representatives were able to manage administra- 
tively, has boon the chief duty of the council. Not in- 
frequently, however, at council meetings, all routine mat- 
ters were brushed aside by the commissioner, in order 
to bring forward some proposed policy or action on which 
he desired the advice of the council. It is indicative of 
Dr. Biggs* wise caution that before action ho sought to 
clarify his own judgment and opinions in the light of 
group discussion. 

To every member of the council it has been one of the 
most interesting and gratifying experiences of life to 
observe the consistent and continuous development of 
the policy and the organization of the State of New 
York in public health under Dr. Biggs* direction. His 
plans wore always far-sighted and comprehensive, but he 
was always ready to take, at any time, those stops which 
might then bo practicable. If further advances were 
blocked in one direction, he sought opportunities of mov- 
ing forward in other directions. Thus, stop by step, we 
have been privileged to witness the development of one 
of the most important branches of the state government 
from relatively small beginnings into one of the most 
complete and effective of public health organizations. 
The council feels itself unable to indicate in any ade- 
quate way the loss to the people of this state which is 
involved in the death of Dr. Biggs. 

His personal qualities, hia patieilce, his soundness of 
judgment, his unerring estimate of public opinion, his 
skill in the selection of assistants, and in securing from 
them their loyal support and the best work of which they 
wore capable, these, as also his many other exceptional 
gifts, were universally recognized. 

The council deplores the death of Dr. Biggs and in- 
spired by his work pledges itself to renewed devotion to 
the cause for which ho labored so fruitfully. 

THE DEANSHIP O'P THE COLLEGE OP 
AGRICULTURE OF THE UNIVER- 
SITY OF ARKANSAS 

The agricultural interests of Arkansas are deeply 
concerned in the choice of the new dean of the College 
of Agriculture of the University of Arkansas. The 


entire faculty of that college has addressed to Presi- 
dent J. C. Futrall the following letter on the subject : 

In view of the fact that the success of the College of 
Agriculture in its several branches, namely, teaching, 
station and extension work, and that tho working condi- 
tions surrounding the members of the staff aro in very 
great measure dependent upon the actions and poUcies 
of the dean and director, we trust that we may, without 
impropriety, set before you our views concerning the 
ty})e of man that should be appointed to this position: 

As director of the teaching in the college, he should 
be thoroughly familiar with tho modern trend of educa- 
tion in agricultural ooUeges. 

As head of the agricultural oxtonsion forces, he should 
bo a man who has a grasp of the problems poculiar to 
that branch of service. 

In our judgment, since the Agricultural Experiment 
Station is the branch of the work that must continually 
vitalize and enrich all the others, the dean and director 
should bo a man who, through first-hand experieiico, un- 
derstands the methods and purposes of modern agricul- 
tural experiment. 

It is, therefore, highly desirable that tho dean and 
director should have had recent experience in an agri- 
cultural college and experiment station lines of activity 
that have brought him into intimate contact' with the 
problems of such an institution. 

While we boUevo it is desirable to appoint a dean as 
soon as may be, yet we feel strongly that wise discretion 
should not bo sacrificed to haste in this important 
matter. 

We respectfully request that these suggestions be seri- 
ously considered, and that they be transmitted to the 
board of trustees of the university. 

THE SCIENTIFIC EXHIBITION AT THE 
BRITISH ASSOCIATION MEETING 

There is printed in Nature an article by Mr. M. A. 
Giblett on the scientific exhibition at Liverpool in 
which he says : 

The ninety-first annual meeting of the British As- 
sociation, which has just drawn to a close at Liver- 
pool, was characterized by a new and important de- 
parture in the form of an exhibition of scientific 
apparatus, instruments and diagrams. The exhibition 
was on the lines of that organized each year in Lon- 
don by the Physical and Optical Societies, which is so 
effective in bringing together the users and makers of 
physic4il apparatus, but its scope was naturally wider, 
and many branches of pure and applied science were 
represented. 

In opening the exhibition on Monday, September 
10, Sir Charles Sherrington commented upon the com- 
prehensive and representative character of the ex- 
hibits, remarking that it was very appropriate that 
such a collection should be brought together, and 
that this— the first of its kind — oonstituted a defini^ 
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development in the history of the British Association. 
He farther referred to the remarkable advances in 
the making of scientific instruments daring the last 
three hundred years, to the ever-growing importance 
of instrumentation, and to the unavoidable complex- 
ity of the apparatus needed for some of the simplest 
and therefore the most fundamental of scientific in- 
quiries. 

AdmiBBion to the exhibition was not confined to 
members of the British Association, to whom it was 
free, but the doors were opened to any member of the 
public on payment of the moderate sum of one shill- 
ing for one day only, while three times that amount 
guaranteed admission at any time during the fort- 
night of the exhibition. The results for the first week 
show that this arrangement was happily inspired, and 
that the exhibition was as popular with the outside 
public as with members of the association. The num- 
ber of daily tickets sold was quite naturally largely 
in excess of the number of season tickets, but the de- 
mand for the latter was quite sufficient to justify their 
issue. 

The exhibition committee was fortunate indeed in 
having at its disposal the excellent accommodation 
afforded by the Central Technical Schools, Byrom 
Street, and the exhibits occupied the rooms on three 
floors of this magnificent building. The fine lecture 
hall enabled daily lectures, in some cases illustrated 
by cinematograph films or experiments, to be given 
by men of science, a feature which contributed in no 
small degree to the success of the exhibition. The 
popularity of these lectures is sufficiently illustrated 
by the fact that arrangements were made for two at 
least to be delivered a second time — Opto- 
phone,” by Professor Barr, end “Researches in Spe- 
cial Steels,” by Mr. S. A. Main (Research Depart- 
ment of Sir Robert Hadfield’s, Ltd.). Other lectures 
included “Ripples,” by Professor L. R. Wilberforce; 
“Research and Industry,” by Sir Frank Heath; “Ex- 
periments on Coal Dust Explosions in Mines,” by 
Professor H. B. Dixon; “The Compass in Naviga- 
tion,” by Captain Creagh-Osborne, R.N. ; “Flame," 
by Professor A. Smithells; “Kodachrome Cinemato- 
graph," by Dr. Mees (Kodak Co., London) ; “Devel- 
opments in Wireless Telegraphy,” by Commander 
Slee (Marconi Co., London). 

CANADA’S BUFFALO HERD 

So successful have been Canada’s efforts to save the 
buffalo from extinction that it has been found neces- 
sary, in order not to overcrowd the ranges in the 
great park at Wainwright, Alberta, to dispose of 
about 2,000 animals. Sixteen years ago it was the 
general opinion of naturalists and others that the 
buffalo was doomed to follow the passenger pigeon 


and the great auk into oblivion. However, the Domin- 
ion Government, through the Department of the In- 
terior, grasped the opportunity to secure a herd of 
716 animals, and had them placed in Buffalo Park at 
Wainwright. To-day the greatest tribute^ to the gov- 
ernment’s foresight is the immense herd of 8,300 ani- 
mals in the reserve ; and the increase of these animals 
when protected and allowed to roam freely over a 
part of their old habitat has set at rest the fears as 
to their possible extinction and indicates a possible 
line of industrial development. 

Notwithstanding the number taken from the herd 
from year to year to supply specimens to other parks 
in Canada, the United States, Great Britain and other 
parts of the Empire, it was found that some other 
disposition must be made of a large number in order 
that the park might not become overcrowded. Hence 
the decision, indicated a!bove, to kill two thousand ani- 
mals, surplus to the requirements of the herd. 

All arrangements have been completed for the kill- 
ing which will be conducted by experienced men under 
the supervision of government officials and carried 
out with expedition and the employment of humane 
methods which will also insure the best economic re- 
sults. Exx>eriments have been made in every phase 
of the work and the plans incorporate the most mod- 
ern methods in connection therewith. 

In Buffalo Park certain ranges are retained as win- 
ter quarters, where grazing is not permitted in the 
summer months, in order that ample forage may be 
provided for the cold season. When the time comes 
for the migration to the winter quarters this fail the 
animals which are to be killed will be kept in the main 
enclosure and not allowed to enter the reserved areas 
with the main body of the herd. Riders will herd the 
selected animals and drive them near the buildings 
where the dressing is to be done. The buffalo will 
then be quickly dispatched by expert marksmen using 
powerful rifles, this being the most humane method of 
dealing with animals of such size and strength. 

The autumn has been selected for the killing since 
atmospheric conditions at this season are more favor- 
able for tlie handling and preservation of the moat, 
and also because at this time the buffalo is in prime 
condition, that is, in good flesh and with an excellent 
coat ready to resist the severities of the winter. 

The contract for the slaughter calls for the preser- 
vation of the hides and heads, which will be prepared 
for market as they can best be utilized. Rohes, gar- 
ments and novelties can be manufactured from the 
hides, while the mounted heads provide an ornament 
much in demand. The sum thus secured will be used 
to help to meet the cost of maintaining the herd, and 
it is hoped that it is but the beginning of a revenue 
of considerable proportions from this source. 
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THE CRUDE RUBBER SURVEY 

Thb Crude Rubber Survey authorized by the last 
Congress and undertaken by the Department of Com- 
merce is now under way in every region whore pre- 
liminary investigations were originally planned. An- 
nouncements have previously been made regarding 
the departure of individual parties to the British and 
Dutcli possessions in the Middle East, to Brazil, and 
to other parts of Latin America; and the sailing of 
the investigating party for the Philippine Islands on 
September 11, marked the completion of the necessary 
preliminary work of the investigation. 

Dr. H. N. Whitford, of the Yale University School 
of Forestry, who has had experience in conducting in- 
vestigations of a similar character in Latin America, 
the Philippine Islands and the Far East, is chief of 
the Crude Rubber Section of the Rubber Division, 
from which the survey is being directed. Dr. Whit- 
ford is being assisted in the work by J. J. Blandin, 
who was for several years and until recently, general 
manager of the Sumatra Plantations of the Goodyear 
Tire and Rubber Company. 

The field survey is being conducted by four parties 
of invastigators, operating in the four major rubber 
growing regions; namely, the Amazon region, the 
Middle East, the Caribbean region, and the Philippine 
Islands. In all, there are over fifteen political units 
now being covered by the investigators, all of which 
territories are known to be potential fields for the cul- 
tivation of the Hevea brasiliensis, commonly known 
as the Para rubber tree. 

The personnel of the expeditions now investigating 
rubber conditions in the various regions are as fol- 
lows: 

Dr. William L. Schurz, United States commercial 
attach^ to Brazil, has charge of the Amazon party, 
assisted by Mr. 0. D. Hargis, a rubber plantation ex- 
pert of considerable experience in the Middle East, 
until recently manager of the Sumatra Estates of the 
Continental Rubber Company; Dr. C. F. Marbut, 
chief of the Division of Soils, Department of Agri- 
culture; A. 0, Pierro and E, R. Bjorklund, of the 
Department of Commerce, as secretarial assistants. 
Four experts from the Department of Agriculture, 
headed by Dr. Cnrl D. LaRue, a botanist experienced 
with the Hoveu rubber and its cultivation in the Mid- 
dle East, are cooperating with this party. The Bra- 
zilian party left Para on August 13, en route for 
Manaos, the Beni and Acre territories and Iquitos, 
prior to making surveys along the tributaries of the 
Amazon. The party is receiving the utmost coopera- 
tion from the Brazilian Government, which has placed 
at their disposal a river steamer and extended many 
other courtesies. The Peruvian, Ecuadorean and Bo- 
livian Governments also offer practical assistance 
when the party enters their respective countries. 


In the Middle East, Mr. David M. Figart, special 
agent of the Department of Commerce, who is well 
known in far eastern rubber circles, is making a very 
extensive survey of the existing plantation areas and 
costs. He is accompanied by J. W. VanderLaan, of 
the Department of Commerce, as secretarial assistant. 
Mr. Figart was for several years with the United 
States Rubber Company in charge of their Middle 
East Statistical Department. 

The investigation in the Caribbean countries, in- 
cluding Mexico and the northern portions of Vene- 
zuela and Colombia, is in the hands of a party headed 
by Mr. John C. Treadwell, a practical crude rubber 
expert, and until recently Vice-President of the Con- 
tinental Rubber Company of New York. He is as- 
sisted by H. H, Bennett, soil expert of the Depart- 
ment of Agriculture, and C. B. Hill, of the Depart- 
ment of Commerce, as secretarial assistant. Mr. Carl- 
ton Jackson, trade commissioner of the Department 
of Commerce, is making a supplementary investiga- 
tion of the Maracaibo region of Venezuela. Mr. 
Treadwell's party is at present in the Republic of 
Panama, and will shortly undertake further investi- 
gations in the other Central American countries and 
Colombia up the Atrnto River. 

The personnel of the field expedition to investigate 
the rubber {jossibilities of the Philippines, includes 
Mr. C. F. Vance, in charge of the party; Mr. Alex 
H. Mu74zall, recently connected with the Goodyear 
Plantations in Sumatra; Mr. John P. Bushnell, as- 
sistant trade commissioner of the Department of Com- 
merce, and Mr. Mark Baldwin, soil expert of the De- 
partment of Agriculture. Mr, Vance baa had pre- 
vious experience in the Philippines and is thoroughly 
conversant with the early plantation development in 
the islands. The party sailed for Manila on Septem- 
ber 11. Mr. W. M. Noble, a crude rubber expert of 
the Firestone Tire and Rubber Co., who had been 
expected to assist in the Philippine investigation, was 
unable to accompany the party, but will later be con- 
nected with the work in Washington. 

In providing the personnel and in the assembling 
of data the department ia enjoying the full coopera- 
tion of every important American rubber firm; those 
which at present own rubber plantations have oven 
made their private records freely available upon re- 
quest. The Rubber Association of America, Inc., and 
the National Automobile Chamber of Commerce have 
appointed advisory committees to assist whenever pos- 
sible. 

The Department of Commerce has selected men qual- 
ified by training and practiced experience to under- 
stand and give consideration to all the various factors 
bearing upon the economic production of crude rub- 
ber and to push the investigation to a sucoessfol con- 
clusion. It is believed that the data and information 
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gathered will be a definite and valuable contribution 
to the American mbber industry, and thus indirectly 
to the millions of Americans who use manufactured 
rubber products in one form or another. 

After the return of the various parties to Washing- 
ton, their separate findings will be assembled in the 
form of a Complete report, which will be made avail- 
able to interested firms and individuals at the earliest 
possible moment. 

H. N. Whitfohd 


SCIENTIFIC NOTES AND NEWS 

It is proposed tliat the bicentenary of the death of 
Newton in 1927 shall be marked by the publication 
of a new edition of his collected works. 

Majob Henry J. Nicnoi.s, Medical Corps of the 
Army, has been appointed director of the laboratories 
of the Army Medical School, Washington, D. C. The 
new building at the Walter Reed Hospital Rcsei*va- 
tion will be occupied this autumn. 

Pbofbbsor W. J. V. OsTERHOUT, of Haiward Uni- 
versity, has been elected an honorary fellow of the 
Botanical Society of Edinburgh. 

Db. Epwik PjCTEiiSON, lieutenant in the Medical 
Corps of the U. S. Navy, has been awarded the Dun- 
can medal of the London (England) School of Tropi- 
cal Medicine. 

Sir Aukold Tukiler, director of veterinary re- 
search, South Africa, and Professor Charles Porcher, 
of Lyons (Franco), the British and French delegates 
to the American Veterinary Medical Association con- 
vention, recently held at Montreal, have been made 
honorary members of tlie association. 

D«. Albrecht Kossel, physiologist of the Univer- 
sity of Heidelberg, celebrated on September 16 his 
seventieth birthday. 

Dr. j. Enrique Zanktti, assistant professor of 
chemistry at Columbia University, and this year chair- 
man of the division of chemistry and chemical tech- 
nology of the National Research Council, has been 
made a member of a committee appointed by the 
League of Nations to investigate chemical warfare. 

A TESTiMONiAii dinner was given to Dr. William 
A. Pusey, president-elect of the American Medical 
Association, at the first meeting of the year of the 
North Side Branch of the Chicago Medical Society 
on October 3. Dr. Pusey gave an illustrated lecture 
on '*A study of the wilderness road to Kentucky — A 
doctor's diversion.” 

At tihe seventy-first annual meeting of the Ameri- 
can Pharmaceutical Association, Hemy V. Amy, 
Ph.D., New York, was elected president for the en- 


suing year. The Ebert prize, in memory of the late 
Albert E. Ebert, of Chicago, was awarded to Paul 8. 
Pittenger, Philadelphia, for his paper on ‘‘Biological 
standards of local anesthetics.” The following grants 
were made from the research fund of the association 
for the year 1923-24: To E. Klremers and K. H. 
Rang, of the University of Wisconsin, for work on 
decolorized tincture of iodine and on such other prep- 
arations of the National Formulary as time permits — 
$250 ; to W. J. McGill, of the University of Michigan, 
for work on the electrometric titration of alkaloids — 
$200. These research grants are made annually from 
the interest accruing from the A.Ph.A. Research 
Fund, which represents the profits from the solo of 
the National Formulary. 

Elliott S. Robinson has been appointed assistant 
director of the Division of Biologic Laboratories of 
the Massaehu.sctts State Department of Public Health. 

Earlr G. Linslky, professor of astronomy in Mills 
College, Oakland, lias been appoiiite<i director of tlie 
Chabot Observatory to succeed the late Charles 
Burokhalter. 

" Dr. Hal Downey, professor of histology, depart- 
ment of animal biology, the University of Minnesota, 
has been appointed American editor of Folia HaemU’- 
tologica, an international journal devoted to clinical 
and morphological hematology. American investiga- 
tors in this field are urged to send in reprints of their 
papers for abstracting and original manuscripts for 
publication. 

Herbr}jt L. j. Hauler, associate chemist, who has 
been on the staff of the Bureau of Chemistry since 
1919 assigned to the Color Laboratory, has resigned 
to accept H position with the Rockefeller Institute for 
Medical Research. 

Dr. j. B. Brown, formerly associated with Pro- 
fessor Alfred N. Richards in pharmacological re- 
search at the University of Pennsylvania, has joined 
the research staff of Swift & Co., in Chicago. 

S. Henry Ayers, formerly bacteriologist of the 
dairy division of the Bureau of Animal Industry, 
Washington, 1). C., has been appointed director of re- 
search of the Glass Container Association. 

V. H. Wallin GK iRu, who recently returned from a 
year’s study and travel as a fellow of the Commission 
for Relief of the Belgium Educational Foundation, 
hag accepted a position as research chemist witli the 
Mallinckrodt Chemical Works, St. Louis, Mo. 

The tuberculosis research fellowship maintained by 
the Hennepin County Tuberculosis Association at the 
Graduate School of Medicine of the University of 
Minnesota, Minneapolis, has been awarded to Prod- 
erick Eberaon, Ph.D., formerly research bacteriolo- 
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gist for the Manchuria Plague Service, China, and 
associate in the research department of the Mayo 
Clinic, Rochester. 

H. A. Kuhn, who has been chief of the department 
of toxicology of the Chemical Warfare Service for the 
past four years, has been detailed to the University 
of Wisconsin for a year for a special course in toxi- 
cology under Professor A. S. Loevenhart. 

Professor William J. Husset, director of the De- 
troit Observatory, University of Michigan, sailed 
from New York for South Africa on October 4. Pro- 
fessor Hussey will spend several months studying 
weather and sky conditions, especially in the Trans- 
vaal and Orange Free State, in search of a site for 
the Lamont 27-inch refractor, which is nearing com- 
pletion at Ann Arbor. The equipment of the present 
exploring expedition includes it’ 12-inch refractor. 
Professor Ralph H. Curtiss is in charge of the De- 
troit Observatory, during Professor Hussey^s absence. 

As a result of the recent elections of the American 
Society of Mechanical Engineers the following offi- 
cers have been chosen: President, Fred R. Low, New 
York, N. Y.; Vice-Presidents, H. Birchard Taylor, 
Philadelphia, Pa.; George L Rockwood, Worcester, 
Maas.; W. J. Sando, Milwaukee, Wis. ; Managers, 
E, 0. Eastwood, Seattle, Wash.; E. R. Fish, St. 
Louie, Mo.; F. A, Scott, Cleveland, Ohio. Treasurer, 
Wm, H. Wiley. Delegates to American Engineering 
Council, F. K. Copeland, Chicago, 111.; J. T. Faig, 
Cmcinnati, Ohio; R. E. Flanders, Springfield, Vt; 
Dexter S. Kimball, Ithaca, N, Y, ; W, B. Powell, Buf- 
falo, N. y. ; Wm. Schwanhausser, New York, N. Y.; 
S. W. Stratton, Cambridge, Mass, ; C. C. Thomas, Los 
Angeles, Calif.; P. F. Walker, I^wrenco, Kan, 

Dr. Alexander Wetmore, of the Biological Sur- 
vey, U. S. Department of Agriculture, has returned 
from Hawaii, where he has had direction of an ex- 
pedition organized by the Biological Survey and the 
Bishop Museum of Honolulu, in cooperation with the 
U. S. Navy, to carry out a general scientific survey 
of the chain of small islands extending northwestward 
from Niihau to Midway and Ocean Islands. In addi- 
tion the party visited Johnston and Wake Islands 
during July and early August. Reports on the ex- 
tensive collections made will be published, when com- 
pleted, in the bulletin series issued by the Bishop 
Museum. 

Professor Archibald Henderson, of the Univer- 
sity of North Carolina, has a year's leave of absence 
on full pay from the Kenan Research Foundation. 
He sails for England on October 17 and will spend 
the year in research work on relativity in the Uni- 
versities of Cambridge, Berlin, Rome and Paris. 

P. A. Tetrault, assistant professor of bacteriology 


at Purdue University, has been granted a year's leave 
of absence to do research wot'k at the Pasteur In- 
stitute. 

Dr. Edward W. Washburn, of the National Re- 
search Council, has returned from Europe and will 
resume active charge of the compilation of Tables of 
Physical Constants. 

Da. Karl Imhoff, in charge of the sanitary dis- 
trict of the Ruhr section of Germany, has been in the 
United States inspecting sewage disposal plants. 

Dr, W. W. Lepkschkin, the Russian plant physi- 
ologist, has been invited by the Plant Physiolpgical 
Section of the Botanical Society of America to give 
a series of lectures in tliis country at various univer- 
sities and at the annual meeting with the American 
Association for the Advancement of Science at Cin- 
cinnati. Dr. Lepeschkin will arrive in New York 
about October 16. 

The Cutter lecture on preventive medicine will be 
delivered by Sir Arnold Thciler, director of veteri- 
nary education and research, Union of South Africa, 
and professor of animal pathology in the University 
of Soutli Africa, on October 17 at the Harvard Medi- 
cal School. The subject will be ^Thosphorus Defi- 
ciency in Animals: Its Effects and Prevention." 

Professor E. V, McCollum, of the Johns Hopkins 
University, delivered an address on animal nutrition 
before the Science Club at Kansas State Agricultural 
College on September 20. 

The Rochester and Syracuse Sections of the Ameri- 
can Chemical Society held a joint meeting at the New 
York State Agricultural Experiment Station at 
Geneva on the afternoon of September 29. The for- 
mal session of the meeting was devoted to a paper by 
Dr. D. D. Van Slyke, of the Rockefeller Institute for 
Medical Research, on "Factors influencing the distri- 
bution of electrolytes and water in blood." Dr, Van 
Slyke returned recently from Chine, where he organ- 
ized the research work in biological chemistry at the 
Union Medical College at Peking. Dr, Dwight C. 
Carpenter, of the station staff, was in charge of the 
program. 

Sib Humphry Rolleston, K.C.B., president of the 
Royal College of Physicians of London, delivei'ed the 
inaugural address at the opening of the London 
School of Medicine for Women on October 1. The 
subject of his address was the problem of sueoeas for 
medical women. 

A William Farr lecture, on the measurement of 
progress in public health, was given by Sir Arthur 
Newsholtne on October 4 at the London School of 
Economies and Political Science. . 

Db. a. Bisdl, professor of experimentid pathology 
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at the UniTeraity of Prague, will deliver the Bret 
Harvey Society lecture at the New York Academy of 
Medicine on Saturday evening, October 13. His sub- 
ject will be “Organotherapy.'^ 

Chables Bubckh alter, astronomer and meteorolo- 
gist, director of the Chabot Observatory, died in Oak- 
land, California, on September 20, after thirty-eight 
years of service in connection with that institution. 

Pbofessor Frederick Putkam SrALDiNO, of the 
School of Engineering of the University of Missouri, 
died on September 4, aged sixty-six years. 

Db. Stephan von Apathy, professor of zoology at 
the University of Kolosvdr, who was well known for 
invostigations on neuro-histology, recently died at the 
age of sixty years. 

The International Horticultural Congress opened 
at Amsterdam on September 18. Papers were read 
on various subjects, including horticultural and plant 
diseases and the development of the dahlia. 


UNIVERSITY AND EDUCATIONAL 
.NOTES 

Thm new building of the Department of Chem- 
istry of the University of Missouri is nearing comple- 
tion. This building is the third building on the cam- 
pus to be devoted entirely to chemistry. There will 
be on auditorium seating 176 students, and laboratory 
space for 600 students. There are five small research 
laboratories for instructors, besides administration of- 
fices end storerooms. The attic has boon finished off 
into four rooms and will probably be used as research 
laboratories for graduate students. 

A flOCiETY of Bologna has founded an endowment 
representing a stipend of 6,000 francs a year for an 
Italian student of physics and chemistry who desires 
to do research work in the Curie Laboratory, Paris. 
The fellowship is endowed for ten years. 

Dr. George W. Martin, of Rutgers College, has 
accepted an appointment in the University of Iowa, 
where he will be in charge of the work in mycology. 

Oboar E. Harder, Ph.D. (III.), who has been in 
charge of the department of metallography in the 
School of Mines of the University of Minnesota, since 
1919, has been given a full professorship. Mr. L. J. 
Weber, B.S., Ch.E, (Minn.), has been appointed in- 
structor to take the place of Mr. C. M. Eeasoner who 
resigned to become combustion engineer for the Pills- 
bury Flour Mills. 

Dr, William Llotd Atcook, Burlington, con- 
nected with the research department of the Vermont 
State Board of Health, has been appointed associate 
profesior of preventive medicine and hygiene in the 
Harvard Medical School. 


DISCUSSION AND CORRESPONDENCE 
THE STRUCTURE AND ORIGIN OF COKING 
COALS 

Obviously, the logical method of discovering the 
struoturai features of coals which, on heating, become 
coke, is the investigation of thin sections. The best 
coking coals are, however, very difiScult of manipula- 
tion, even by the improved methods devised by the 
present writer. After repeated efforts, success has 
been reached in tlie case of the well-known coking 
coals of the highest grade from the Pocahontas basiir 
and the Connelsville field. In thin sections of these 
it is jxossible to determine the presence of quantities 
of charred wood and of structureless materials derived 
beyond any reasonable doubt from wood which has 
lost its organization in the process of transformation 
into coal. The spores which are so commonly present 
in bituminous coals from all parts of the world are 
conspicuous by their absence in coking coals of high 
rank. It is accordingly highly probable that coking 
coals as such are of purely woody origin, since they 
show no evidence of the presence of spores or any 
considerable amonnt of tlie dark matrix characteris- 
tic of cannels and oil shales. The hypothesis of the 
presence of “gelosic” or “algal" material is thus defi- 
nitely negatived. 

The investigation of more recent coals than those 
of Connelsville or Pocahontas is of interest in this 
connection. It has been found in certain instances 
that pure lignite, that is, eoal-Uke substance which is 
entirely woody, is capable of giving rise to quite typi- 
cal coke. This has been observed to be the case with 
lignites, both from the Mesozoic and Modern periods. 
Obviously, such lignites, representing as they do the 
modified wood of single trees, leave no chance for 
misinterpretation. Obviously, the various hypotheti- 
cal substances which have been supposed to make 
coals capable of coking are by the very origin of the 
material excluded. It is interesting to note that coke, 
which has so completely replaced charcoal in the tech- 
nique of modern metallurgy, is like charcoal derived 
from wood. Not all lignitic woods, however, are 
capable of being coked, and in fact, quite generally 
in brown coals, they do not possess that capacity. 
This condition arises out of the fact that the wood in 
brown coals has in general not undergone the right 
degree of chemical modification for the product to be 
a coking coal. 

It is important in this connection to emphasize that 
cannels and oil shales, as such, are incapable of cok- 
ing, and this conduct in the oven is explained by the 
fact that they are characteristically composed of a 
dark matrix and of spores, with a greater or less, but 
always proportionately small, amonnt of wood. Since 
the view has been put forward in many quarters that 
oil shales are composed of Algae, their condnet, when 
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sabjeoted to dry distillation, definitely negatives the 
h3^othesi8 of the presence of so-called “gelosic” sub- 
stances in coking coals. 

It will be clear to the reader from the statements 
made above that the best coking coals arc purely 
woody in their origin. Coking coals of less value for 
metallurgical purposes may contain a greater or less 
amount of spore material, and their grade depends on 
the proportion of such material. From the large 
amount of charred wood scattered throughout the 
structure of Pocahontas and Connelsville coals, it 
may be reasonably inferred that they represent trans- 
port material laid down in open water, and in this 
respect are similar to other bituminous coals in their 
mode of origin. 

E. C. JifiPTOcv 

Haavakd Univebbitt 

SEEDS OR TUBERS OF AQUATIC PLANTS 

Dr. Hugo Gluck, of Heidelberg, Germany, the 
authority on aquatic plants, appealed to the writer 
last year for help in securing seeds or tubers of (ter- 
tain native American aquatics in order that he might 
pursue his studies and complete the monumental work 
on which he is now engaged. 

The writer was able last fall to secure for Dr. 
GlUck only a few seeds and tubers, and hopes through 
this annoumtement to reach a wider circle of collectors 
and others who nmy have an opportunity to collect 
seeds and tubers of aquatics, and who may be willing 
to assist Dr. Gliick in this way. The writer will be 
glad to send to any one interested a copy of the list 
of species which Dr. Gliick desires and to forward 
any material that may be sent in for him. 

A. J. Pieters 

Bureau of Plant Industry, 

United States Department of Aorioulture 

THE STIMULATION OF GASTRIC SECRE- 
TION BY HISTAMINE 

In 1920, Keeton, Koch and Luckhardt^ d(!mon- 
strated that gastric secretion of Pavlov pou<;h animals 
was stimulated by the subcutaneous injection of from 
0.5 to 1.0 mg of histamine. Matheson and Annnon® 
have rec^ently confirmed the above findings for rnnn. 

In the course of our Btudies on the genesis of the 
chemical secretion of gastric juice, we have made 
observations on the effect of histamine administered 
via the gastro-intestinal tract. 

Our first observations were made on dogs having a 
Pavlov pouch and a Thiery fistula of the duodenum 
and jejunum ; so that various substances could be ap- 

1 Keeton, Koch and Luckhardt: Am. Journ. Physiol, 
1920, li, 454. 

* Matheson and Ammon; Lancet, 1923, i (cciv), 482. 


plied to the mucosa of the intestine and effect 
on the secretion of gastric juice be ascertained. When 
100 cubic centimeters of 1 to 1,000 solution of hista- 
mine was applied continuously for 20 or 30 minutes 
to the mucosa of the Thiery fistula, as much secretion 
of the Pavlov pouch occurred during the hour follow- 
ing the application as was observed to occur in our 
animals during the second or third hours after the 
ingestion of a test meal of meat. We next adminis- 
tered to Pavlov pouch dogs by means of stomach tube 
doses of histamine varying from 50 to 160 mg dis- 
solved in twenty cubic centimeters of water. We 
observed that 50 mg was just sufficient to provoke a 
secretion of gastric juice from the Pavlov pouch, 
while 150 mg provoked a secretion quantitatively and 
qualitatively equivalent to that excited by a meal of 
meat. 

Such doses of histamine when administered by the 
gastro-intestinal tract, although comparatively verj' 
large, produce no toxic symptoms, as judged from the 
behavior of the animal. 

When 200 mg of histamine are administered by 
stomach tube to man (only one man has been experi- 
mented on up to date), a definij^e stimulation of gas- 
tric secretion results and no symptoms are ex- 
perienced. 

We believe that these observations very probably 
have a direct bearing on the problem of the chemical 
secretion of gastric juice, since Koessler and Hanke® 
have recently reported that histidine is decarboxylated 
almost consistently in the intestinal tract to histamine, 
which is normally present in the intestinal tract of 
man. 

A. C. IvT 
Q. B. MgIlvain 
A. J. jAvote 

University or Chicago 

MEDICAL LICENSURE OF NON-MEDICAL 
DOCTORS 

To the Editor of Science; 

It is possible that my timely warning to non-medi- 
cal doctors and other parties at interest (Science, 
August 3) may be deprived of some of its force by 
Dr. Woodward's subBequent objections to it (Science, 
September 14), if nothing further is written about the 
matter. He has made a mistake in calling the warn- 
ing, “an attack on the metlical profession.” He 
would not have aase:*ted, as he has, that certain papers 
appearing July 7 and July 14 were available to me, 
hud he known that my manuscript was in your hands 
April 22. His fear that your readers were mialed by 
my signature is not well founded; your readers know 

s Koessler and Hauke: Jowm. A. M, A,, 1923, IxXx, 
1728. 
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that national aocietiea address their own members 
through their own journals. 

In so far as my note on medical licensure of non- 
medical doctors offends the medical profession^ it does 
so because the facts therein set forth are per se of- 
fensive. That is incidental. It was an important 
object 1 had in mind. That object was to warn the 
non-medical doctors and other parties at interest in 
all of the States to watch their legislatures. This 
warning will bear repetition. 

No one can deny the existence of House Bill No. 
348, upon which my warning rests. No one who is 
informed can deny that this bill was backed by cer- 
tain groups of physicians. No one can deny what the 
wording of the bill meant. Some of us discussed this 
with lawyers and also entered into conference with 
physicians here in Philadelphia, In these confer- 
ences it was found impossible to get the physicians 
to agree to a re-wording that would be mutually sat- 
isfactory, When the physicians w^ho wore conferring 
upon the bill here in Philadelphia finally (at a con- 
ference I attended) passed a motion to drop the bill, 
it appears that the physicians in Pittsburgh who were 
similarly interested in the bill refused to drop the 
bill. The bill had to be ‘^killed in Committee” (in the 
House of Representatives). Possibly no one who 
read my paper knew that the effective quotations 
were from the pen Of the physician who acted as 
chairman at the conferences I know about in Phila- 
delphia and who spent time upon the re- wording of 
the bill itself. Had Dr. Woodward known this he 
would not have assfjrted that these quotations repre- 
sented merely the views of individuals. 

Who called into being this committee of physicians 
in Philadelphia, and who advised them? Who wrote 
the bill? It was legally unnecessary. It was need- 
lessly offensive. It was thoroughly un-American. 
The men who did these things should ponder Dr. 
Woodward's well chosen words: “It would be unfor- 
tunate, indeed, if indiscreet utterances on the part of 
any one should hinder the movement. , . .” But if 
Dr. Woodward meant me, I do not think his remark 
fits. My warning has probably hastened the advance 
of the movement by bringing the matter well out into 
the open and by purging it (let us hope) of certain 
intolerable features. 

Legislatures have to be watched. Witness the pas- 
sage of a law in one of the States forbidding the 
teaching of evolution. If this be taken as an example 
of a response to a misguided majority, then my warn- 
ing gains force. For we found that the number of 
physicans in Pennsylvania alone is about the same as 
the total number of chemists who are members of the 
largest association of chemists in the United States. 
Those of us who are not physicians must have ready 
other arguments than that of the wish of the majority 
when this matter comes into the several Legislatures. 
My warning note oolumns is oortainly timely; 
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it contains facts that will bear the closest scrutiny; 
and it is not intentionally ofEensive. 

Davip Wilbur Hork 

Chairman^ Committee on Leffislation, Philadelphia 8e<y 

tion of the American Chemical Society 

QUOTATIONS 

SCIENCE IN THE MAKING 

At Liverpool yesterday there came to an end a 
meeting of the British Association that will long be 
remembered as a definite stage in the making of 
knowledge. This annual congress of science has two 
chief functions — propaganda to the public and the 
advancement of knowledge. The face turned to the 
public was respectable enough. As usual, some of the 
more distinguished lights, and perhaps the greater 
part of the minor speakers, showed little talent for 
public speaking.' They entangled themselves in the 
threads of their own arguments, like dancers in the 
colored ribbons of a carnival, turned their illustra- 
tions into o!)8Curitios, or took so long in saying that 
their time was too short that it left thorn time for 
little else. It is not ungracious to insist on a defect 
that could be remedied by taking pains; oratory is 
not required, but only a careful and orderly present- 
ment of the subject such as most of the foreign guests, 
even those who had to grapple witl) an alien tongue, 
contrived to exhibit, in marked contrast witli the body 
of our native speakers. There were, moreover, a few 
contributions that did not add to the dignity or to 
the effectiveness of the meeting. It may be difficult 
for a polite chairman to sui>press speakers wlio are 
plainly in quest of self-advertisement, but there are 
committees with the function of accepting or reject- 
ing proffered formal communications, and the council 
would do well to remind some of these of their duties. 
But in the proceedings generally there was more than 
sufficient to persuade laymen that science had a living 
spirit and was a high stimulus to the mind as well as 
iv rich provider of material advantages. From these 
points of view the less formal addresses to members 
of the association and otliers in Liverpool and to citi- 
zens in ad j accent towns deserved unusual commenda- 
tion. 

The internal work of the sections, the actual con- 
gress of those engaged in research, can not bo judged 
by the public attention it received, perhaps, indeed, 
might be estimated more correctly in inverse propor- 
tion to the possibility of reporting it in a form of 
interest to the general reader. Even such sections as 
geography, anthropology, economic science, psychol- 
ogy, education and agriculture, apt to attract com- 
munications which sit uneasily in the category of sci- 
ence, also accomplished some useful work and gave 
real students the opportunity of distinguishing be- 
tween opinion and knowledge. The geologists, ably 
led by their president, whose address was a model of 
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hard technical argument, discussed some of the difh- 
cult problems in stratigraphy and metamorphosis 
presented by local formations. The zoologists, 
amongst whom the presence of students and the 
younger generation of workers was notable, were also 
occupied chiefly with strictly technical matters, in 
which tlie conjunction of laboratory workers, museum 
systematists, and those who deal with living animals 
at sea or on land was very advantageous. In engi- 
neering also there was a useful collaboration of the 
'^practical” and the theoretical sides, of the laboratory 
and the workshop. The physiologists made several 
concessions to publicity well justified by the contem- 
porary importance of such subjects as diabetes and 
cancer, but they also had a valuable discussion with 
the chemists and physicists on the extremely impor- 
tant recent advances in knowledge of the physics of 
living membranes described by the chemical president 
in his address. By general agreement the proceed- 
ings in the section of botany were of unusual scientific 
value, although they were of a kind for the most part 
difficult for laymen. 

But the meeting of 1923 owes its success above all 
to its achievements in physical science. On the bor- 
derland of chemistry and physics theories are press- 
ing on each other concerning the material stuff of the 
universe. A single instance may serve to explain the 
general trend of the new knowledge. Although for 
long it has been suspected that the elements were built 
up of common units differing in number and arrange- 
ment, the fractional quantities assigned to them by 
the most careful observation seemed to forbid the ex- 
istence of any simple relationship. Professor Soddy 
and his fellow- workers have now shown that the 
atomic weights are a mere statistical average, repre- 
senting the proportions in which substances not hith- 
erto suspected to have separate existences are found 
mingled in nature. The elements themselves are sim- 
ple multiples of a common unit. And so in various 
ways older complexities are being resolved in what 
are at once higher and simpler unities. Chemical, 
physical, electrical and magnetic properties are all 
being reconciled as expressions or presentations of 
more fundamental properties of more elementary con- 
stituents of matter. Nature is turning out to be 
articulated, built of unit pieces, and these in their 
mass, size and movements are comparable with the 
phenomena of light, at present the ultimate and most 
nearly absolute standard of the universe. The vital 
interest of the proceedings at the Liverpool meeting 
of the British Association lay less in the announce- 
ment of completed results to the public than in the 
actual shaping of knowledge in an assemblage of 
leading physicists and chemists from almost every 
country in the world under the honored presidency 
of 6ir Ernest Rutherford.— TAa London Times. 


SCIENTIFIC BOOKS 

Mathematics. By David Eugene Smith. Marahall 

Jones Company, Boston, 1923, pp. x -I- 176. 

This interesting little volume belongs to a series 
bearing the general title, ‘‘Our debt to Greece and 
Rome,” edited by George Depuo Hadzsits, University 
of Pennsylvania, and David Moore Robinson, Johns 
Hopkins University. An announcement appearing at 
the end of the volume gives 50 titles of the series 
together with the names of the authors in most cases. 
The present volume contains a brief introduction by 
T. L. Heath, who is well known on account of his 
extensive contributions to the history of Greek mathe- 
matics. Its four main divisions bear the following 
headings; Preliminary survey, the contributions in 
details, influence of the contributions, and conclusion. 

The volume gives a very appreciative popular ac- 
count of the mathematical contributions by the Greeks 
and the Romans, and brings out a number of histori- 
cal facts which are not usually found in a history of 
mathematics. Hence, it will doubtless be read with 
profit by many mathematicians as well as by others 
to whom its popular style and very meager use of 
technical mathematics should appeal strongly. 
Mathematics has been called a Greek science, not only 
by those who find it difficult but also by those who are 
in position to understand its nature and who ore 
familiar with the fundamental contributions of the 
Greeks along this line. It should, however, not be 
assumed that the Greeks developed the greater part 
of the mathematics of our times. They merely made 
a good start along certain important lines. 

The reader who is mainly interested in actual facts 
relating to the contributions by the Greeks and Ro- 
mans might sometimes wish that our author had not 
made such free use of the hyperbole. For instance, 
on page 90 we read : “In the first place we owe to the 
ancients onr technical vocabulary, not merely that of 
mathematics in general and of notation in particular, 
but that of all the sciences”; while on page 160 we 
find the following sentence, “It is quite possible that 
our indebtedness in matters of notation and symbols 
is not great, and this should be frankly admitted,” 
On page 114 we are told that Fermat was “the great- 
est genius of modern times in the theory of numbers,” 
and on page 120 it is stated that “with respect to our 
indebtedness to Euclid, our modem text-books in 
mathematics are modeled primarily upon his works,” 
This statement may profitably be compared with those 
relating to the modem tendency towards arithmetking 
mathematics. 

A question of a more serious nature may be raised 
as regards the mathematical contributions of the 
Romans. Onr author emphasizes the fact that the 
^mans contributed practically nothing towards the 
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advanoement of pure mathematics, but he seems to 
give t)iem too much credit as regards applied mathe- 
matics when he speaks on page 12 and elsewhere of 
the Romans and the Greeks as complements of each 
other. In <particular, the works of Archimedes and of 
Heron stand out more prominently in applied mathe- 
matics than those of any Roman authors, and the 
Greek work along the line of mathematical astronomy 
seems to be more important than that of the Romans 
along the line of land surveying. Our author makes 
it clear, however, that the Romans were not gifted as 
mathematicians and this is the main point in question 
in this connection. 

In view of tlie fact that the author of the present 
volume is so widely and favorably known it is likely 
that many readers thereof will be inclined to place 
unusual confidence in the accuracy of the statements 
made therein. It seems, therefore, desirable to note 
here a few modifications and corrections which might 
otherwise appear uncalled for in such a brief review. 
Beginning with one of the most important coses we 
note that on page 137 there appears the following 
sentence ; ‘'It was Eratosthenes the mathematician 
who found the circumference of the earth to a degree 
of approximation !mt equaled by Ptolemy the astron- 
omer, and, indeed, not equaled until modem times.*^ 
On page 131 it is stated that this result was approxi- 
mately 25,000 miles. By consulting volume 6 of the 
well-known Encyklopadie der MathematiBehen TVwscti- 
Bchaften one finds on page 223 thereof that Posi- 
donius, who was born 141 years later than Eratos- 
thenes, had already obtained a somewhat more nearly 
accurate value for the circumference of the earth than 
the one due to Eratosthenes, and that the Arabians 
who made measurements by order of the caliph 
Alniamun obtained in 827 a still closer approxima- 
tion. Moreover, according to this authority, none of 
these results is very close to the truth, since even the 
best of them misses the actual value by more than 10 
per cent. 

On page 42 it is stated that Euclid used the term 
“even-times even numbers” for numbers of the form 
2“. The inaccuracy of this assertion can easily be 
established by consulting the well-known work en- 
titled “The Thirteen Books of Euclid,” by T. L. 
Heatii. On page 282 of volume 2 thereof appears a 
discussion of Euclid’s use of this particular term, and 
on page 419 of the same volume we find Euclid’s 
proof of a theorem relating to numbers which are 
both even-times even and even-times odd. This proves 
definitely that Euclid used the term in question for a 
much larger class of numbers than those which are 
of the form 2®. 

On page 66 our author refers to the three different 
types of ^ebra noted by Neaselmann in 1842 and 
fluently quoted in the histories of mathematics; 


the rhetorical, the syncopated and the symbolic. 
He odds that “the first is, generally speaking, pre- 
Grecian, but extends through the classical period as 
well ; the second is late Greek and medieval ; the third 
is modern.” On page 4 of volume 2 of Tropfke’s 
Geschichte der Elementar^Maihematikf 1921, it is 
stated that the first of these three typos of algebras 
is found among the Greeks up to the first century 
after Christ. This is in substantial agreement with 
the statement noted abovej hut Tropfke adds that the 
East Arabs, the Persians, the West Arabs up to the 
thirteenth century, the medieval mathematicians, 
such as Leonardo of Pisa, Jordan us Nemorerius and 
their pupils up to Regiomontanus (1436-1476) also 
employed this type of algebra. The Arabs avoided 
symbols to such an extent that they even used words 
in place of numhCf symbols. 

One of the striking features of the volume under 
review is the fact that the Greek contributions to 
algebra are given such a prominent position in com- 
parison with those of the Arabs and the Hindus. In 
fact, on page 126 it is stated that the Arabs “added 
not a single proposition of importance, nor did they 
make any progress towards the solution of the cubic 
or biquadratic equation or towards the approximation 
of the roots of numerical equations of higher degree. 
They were translators, popularizers, and text-book 
writers, but they were not creative algebraists. As 
to the Hindus, they added nothing worthy of note to 
the stock of algebraic knowledge except in the way 
of a symbolism which no later writers adopted, and 
in the way of numerous interesting problems.” These 
views are especially interesting, since the Hindus and 
the Arabs have frequently been incorrectly credited 
with the founding of algebra. The reviewer is, how- 
ever, inclined to believe that the above quotation does 
not give enough credit to the Hindus and the Arabs 
as regards contributions towards the development of 
algebra. 

On page 61 it is stated that the first text-book on 
conics is due to Apollonius of Perga. This is sur- 
prising in view of the fact that it is very well known 
that Euclid wrote four books on conics, which have 
been lost, and that Aristaeus wrote five books on the 
same subject, probably at a somewhat earlier date. 
It is also surprising to note that on page 37 our 
author speaks of the choice of the base of the sexa- 
gesimal system of numerical notation and of the 
division of the circle into 360 degrees as if we knew 
definitely the motives leading to these choices. Most 
mathematical historians seem to regard these as very 
difficult unsettled historical questions and various 
theories have been advanced from time to time to 
account for these particular choices. In view of the 
fact that the ancient Egyptians and Babylonians ex- 
tracted the square root it is difficult to see why our 
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aatbor gays on pag« 101 “Th« operation of finding 
iit» square root of a number is distinctly Greek/^ 

In closing, the reviewer desires to record one more 
sarpriae to himself when he read on page 77 that 
Diophantus “was searching in general for classes of 
numbers instead of particular numbers, and it is the 
class, as such, that is primarily sought in an inde- 
terminate equation/' It is well known that Dio- 
phantus usually gave only one solution even when the 
equation under consideration admitted an infinite 
number of solutions. Mathematical historians usually 
direct special attention to the fact that the Greeks 
were satisfied with one solution even in their geo- 
metric constructions. The reviewer never saw any evi- 
dence in support of the statement that Diophantus 
searched in general for classes of numbers in the 
solution of indeterminate equations. 

G. A. Millkb 

Univeesitv of Ilunois 


SPECIAL ARTICLES 
POSITIVE ION CURRENTS FROM THE POSI- 
TIVE COLUMN OF MERCURY ARCS 

A KKGATiVELT charged auxiliary electrode in the 
path of a mercury arc (as in a mercury rectifier) 
takes a current which is practically independent of 
the im pressed voltage even if several hundred volts 
be employed. This current, which is usually a few 
milliamperea per cm*., might conceivably bo duo 
either to emission of electrons from the electrode (as 
for example by photo-electric effect) or to positive 
ions taken up by the negative electrode. By placing 
in the ionized gas a negatively charged grid com- 
pletely enclosing a positively charged electrode, it is 
found that the current to the positive electrode may 
remain nearly zero although the positive current of 
many milliamperevS flows to the grid. This proves 
that the currents are due almost wholly to positive 
ions taken up by the negative electrode, since elec- 
trons from the grid would pass to the positive elec- 
trode. 

Why are these positive ion currents so nearly inde- 
pendent of the voltage? The explanation seems com- 
paratively simple and is in excellent accord with ex- 
periment. 

Electrons are repelled from the negative electrode 
while iwsitive ions are drawh towards it. Around 
each negative electrode there is thus a sheath of defi- 
nite thickness containing only positive ions and neu- 
tral atoms. The thickneHS of this sheath can be cal- 
culated from the space charge equations used for pure 
electron discharges. Since mercury ions are 200 X 
1848 times heavier than electrons , the cu rrents carried 
with equal voltage will be V26o ><( 1848 or 008 times 
smaller. 


Thus X the thickness (in cm.) of the ^eath in the 
ease of a plane electrode receiving positive meronry 
ions with a current density i/A, (amperes per cm*} 
can be calculated from the eq\iatiou^ 

-6 3/2 

i ^ 2.88x10 V 
A ^ 608 

where V is the potential of the electrode with respect 
to the surrounding gas. With a current density of 
ten milliamperes per cm* the thickness of the sheath 
is thus only 0.02 cm with 100 volts on the electrode; 
and 0.0035 cm with 10 volts. 

Electrons are refiecied from the outside surface of 
the sheath while all positive ions which reach the 
sheath are attracted to the electrode. A change in 
the negative voltage of the electrode from 10 to 100 
volts thus only changes the sheath thickness from 
0.0035 up to 0.02 cm and since this displacement of 
the edge of the sheath is small compared to the free 
path of the electrons or ions, and the dimensions of 
the tube, it follows directly that no change occurs in 
the positive ion current reaching the electrode. The 
electrode is in fact perfectly screened from the dis- 
charge by the positive ion sheath, and its potential 
can not influence the phenomena occurring in the arc, 
nor the current flowing to the electrode. 

With cylindrical electrodes of diameters comparable 
with the thickness of the sheath, the variation of the 
sheath diameter with the voltage causes the effective 
collecting area for the ions to change so that the cur- 
rents are not strictly independent of the voltage. 
This conclusion affords a crucial test of the correct- 
ness of the theory, especially since electron emission 
would follow entirely different laws. The positive ion 
current flowing to the electrode should be propor- 
tional to the area of the outside of the sheath, or in 
other words to its diameter. This can be calculated 
by means of the space charge equation for concentric 
cylinders. For positive mercury ions this becomes 
i ^ 14.69 X 10-6 

' ms 

where L is the length and r is the radius of the cylin- 
drical electrode and is a function of o/r where a is 
the radius of the outside of the sheath. The method 
of calculating this function has been given* and a 
table of its value as a function of a/r will appear in 
a forthcoming number of the Physical Review. 

The experimental data have confirmed the theory by 
showing that a small diameter of the collecting elec- 
trodes and low intensities of ionization cause an in- 
creased variation of cuTrent with voltage, both of 
these factors tending to make the sheath diameter 
large compared to the electrode diameter. 

The following typical experimental data ware ob- 

X Langmuir, Phy$. Rtfv., 2, 450 (1913). 

B Langmuir, Z.o. 
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tained with a glow diAcharge in meroory vapor using 
a hot tungsten cathode emitting 30 milliamperes. The 
conditions were such as to give a rather weak ioniza- 
tioni but the results are quite comparable with those 
observed in the portions of a mercury arc tube where 
similar ionization occurs. 


BLXOTRODE RADIUS 0.0635 CM. 

LENGTH ( 

[).2 CM, 


I 



I 

Volte 

oba. 


a 

cal. 


m.a. 


r 

m.a. 

40 

0.31 

1.40 

2.58 

0.308 

60 

0,36 

L77 

3.06 

0.366 

80 

0.40 

2.05 

3.43 

0.410 

100 

0.46 

2.26 

3.72 

0.443 

140 

0.52 

2.74 

4.39 

0.524 


comparable with the diameter of the discharge tube. 
Enough electrons pass to the walls to neutralize the 
charges of the positive ions and in doing so liberate 
in the form of heat, an energy corresponding to the 
ionizing imtential 10.4 volts. Thus a positive ion cur* 
rent density of 10 milliamperes per cm‘ generates a 
heat of over 0,1 watt per cm*. This accounts for the 
influences of the size of the tube on the voltage drop 
in the arc. 

A more complete discussion of these conclusions 
will be published in the Noventber number of the 
Q. E. Review. 

Irvino Lakguuxb 

Exsearch Laboratory, General 
Elkctmo Company, Schenectady, N. Y. 


The last column gives currents calculated on the as- 
sumption that they are proportional to the values of 
n/r in the 4th column as they should be by the theory. 
It is seen that the agreement with the currents in the 
2nd column is within the probable experimental error. 

The positive ion currents flowing into the sheath 
in this cose correspond to a current density of 49 
microamperes per cm*. With the more intense ioni- 
zation in a five-ampere mercury arc rectifier, positive 
ion current densities of about 30—60 milliamperes 
per cm* are obtained and those currents, because of 
the small thickness of the sheath, are much more 
nearly independent of the voltage even if the elec- 
trodes are of small diameter. 

This theory, for reasons which can not well be 
stated in a brief note, loads to the following concep- 
tion of the positive column of the mercury arc (and 
of glow discharges in general). 

The glass walls of the discharge tube become nega- 
tively charged and repel (or reflect) all but a very 
minute fraction of the electrons that move towards 
the walls. Since electrons in general make elastic 
collisions with mercury atoms, the motion of the elec- 
trons is in random directions, almost as many elec- 
trons moving against the potential gradient in the arc, 
AS with it. Thus an apparent current density of one 
ampere per cm* in an arc is to be regarded as con- 
sisting of an electron current of perhaps 20 amperes 
per cm* in one direction and a similar current of 19 
an}pere8 per cm* in the opposite direction. The posi- 
tive ion currents, because of the large mass of the 
ions, are many hundreds of times smaller (10 to 60 
milliamperes per cm®). The positive ions, in geii- 
ei'al, lose a great part of their energy in each colli- 
sion with the atoms, and thus behave as though all 
collisions were inelastic. 

Few, if any, of the ions move against the potential 
gradient, but by collisions with atoms they are thrown 
against the glass walls before having travelled more 
than one or two free paths, these paths usually being 


LATE FERTILIZATION AND SEX-RATIO IN 
TROUT 

The experiments of R. Hortwig' and his pupils 
have shown conclusively that delayed fertilization in 
frogs will produce a preponderance of males, in some 
cultures 99—100 per cent, males being produced. It 
occurred to mo that the trout would afford favorable 
material for seeing whether this phenomenon could 
be reproduced in other species. Accordingly, in 1921 
and 1922, by the courtesy of the Midlands Fisheries 
Ltd., and in especial of their manager at Nailsworth, 
Qlos., Mr. Stevens, I carried out some experiments 
on the matter. 

I since discovered that Dr. Mraic, in Professor 
Hert wig’s laboratory at Munich, bad also been work- 
ing at the subject and had obtained more definite re- 
sults than I, He had kindly sent me the proofs of his 
article due to appear shortly in the Arch, Ent, Mech.,^ 
and allowed me to mention his results. 


My own results were as follows: 

Per cent. 

Total $ ^ P.E. 

Control »21 119 47.90 ± 3.09 

Control ’22 274 48.17 ± 2.04 

Late-fertUUod ’21 (some 4, some 

7 days late) 332 54.52 ± 1.83 

Early-fertilized ’22 (7 days early) 319 50.78 =!: 1.89 


Dr. Mrsic’s were as under (I have calculated the 
probable errors for his figures, as these do not appear 
in his paper) : 


Control (I) - 

4 days — 7 days late (II-III) 

13 days late (IV) - - 

21 days late (V).- - 


90 47.8 ± 3.55 

199 39.7 2.34 

77 50.G ± 3.84 

57 66.7 ± 4.21 


iHertwig, B., ’05-’07, Verb. IHsch. Zool. Ges. : ’12, 
Biol. Zentr. 32; ’21, Sitzb. Bayr, Ak. Wiss. 1921; 
Kusohakewitsch, ’10, Festschr. f. K. Hertwig, 1910. 

s Since published while the above was passing through 
the preaa. 
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It will be noticed that all the controls give approxi- 
mately the some figure. It is probably legitimate to 
add them together, when we get : Total, 483 : per cent. 
S $ j 48,0 dt 1.56. 

The differences between Dr. Mrsic’s control and 
(a) II-III and (b) V are: (a) — 5 , 6.31 per cent. 
±: 4.26. (b) 4- ^ > 18.9 per cent. ±: 6.20. Between 

(c) his ll-Iir and his V, + ^ , 27.0 ± 4.62. The 
differences (b) and (c) are significant, (a) is not; 
however, if the normal sex-ratio be taken as 48 : 52, 
to which it clearly approximates, the difference be- 
comes 8.3 per eettt. ±: 2.34, which, being over 3.5 
times tlie P.E., is significant 

Of ray results, tlie difference caused by the early 
fertilization is obviously nbt significant. That caused 
by late fertilization is not significant, unless the nor- 
mal sex-ratio be 'taken as db 0, when the dif- 

ference is 6.52 per cent., which is over 3.5 times its 
P.E. of ±: 1.83. 

Thus, what Dr. Mrsic^s figures indicate is that a 
moderate degree of delay in fertilization causes a pre- 
ponderance of females, while a considerable degree 
causes a preponderance of males. He has definitely 
clinched this by careful histological examination. He 
finds that sex is undifferentiated to about 120-130 
days.. Then all individuals show some ova in their 
gonads^ later some gonads continue this female 
development, but in others the germ-cells divide 
rapidly, the ova disappear, and the male histo- 
logical arrangement results. For one short period the 
gonads appear undetermined and usually mixed $ 
and 9 ; but differentiation soon sets in, and is much 
clearer than in the frog. 

Development is similar in all the cultures up to 
and beyond this point. But in the *‘21 days late" 
culture, at about 250 days (when in all controls the 
gonads are large, sex is obvious even to the naked 
eye, and the histology of the gonads is normal) many 
gonads are extremely small and show various stages 
in the degeneration of ova and a caudo-cranial re- 
differentiation in a male sense. The samples which 
he took at intervals from this culture before this point 
gave an approximate equality of males and females, 
whereas those which he took after it showed an excess 
of males as did the final count at 337 days. From 
this and other reasons, he judges, I think rightly, that 
he has excluded the idea of differential mortality. He 
appears to have shown definitely that some gonads 
which were female-differentiated could no longer con- 
tinue their development in this phase, but changed 
over to maleness. 

As it appears that all 250-day fish with mixed 
gonads are in process of sex-transformation to males, 
I have included seven such as ^ ^ in the figures of 
Dr^ Mrsic's culture No. V (above). If my figures 


have any significance, tl^ imply that 4-7 days* 
delay causes a slight excess of males, whereas a 
ilar amount of delay in his experiments led to an 
increase of females. If this is a real discrepancy, it 
may be accounted for by the fact that whereas he 
worked with rainbow trout, I used brown trout. 
Since he found no histological abnormalities in these 
^*extoss female" cultures, one presumes that simply 
more fish than usual enter upon the female path of 
development at the time of sex-differentiation, and 
that there is in this case no true reversal of sex later. 

Other extremely interesting points which he estab- 
lishes are that late fertilization leads to a regressive 

(a) increase in mortality, especially in early stages, 

(b) decrease of growth-rate, (c) increase in mon- 
strosities and especially slight shortening of the gill- 
cover, (d) affecting of the males in these respects 
more than the females. The retention of the eggs 
within the body for long periods leads to their partial 
resorption in many cases, and he believes this inter- 
ference with their cytoplasm acts unfavorably on 
general metabolism later. 

It is interesting to note that R. Hertwig has re- 
cently found by histological examination that the 
excess of males in late-fertilized frogs is also due to 
a transformation operating during development, not 
to an interference with chromosome number as he at 
first surmised. 

It seems, therefore, to be established: (1) that 
changes in sex-ratio, on tlie whole similar to those 
obtained by similar means in frogs, can be produced 
by delayed fertilization in trout; (2) that the altera- 
tion of sex-ratio is never nearly so profound as in 
fre^s (21 days’ delay is the utmost so far obtainable, 
and this is very bad for the female parents) ; (3) that 
in both cases there is a transformation of sex during 
development ; (4) that the trout, in which normal sex- 
differentiation is loss variable and uncertain than in 
frogs, affords excellent material for histological stud- 
ies on the subject; (6) that many problems of devel- 
opmental physiology could be advantageously ap- 
proached in conjunction with this problem in trout. 

If laboratory faciucies were available at a commer- 
cial hatchery, a great deal of very important work 
could be readily undertaken. 

Those who are interested should consult the very 
full paper of Dr. Mrsic. I hope myself to report 
ahortly on the effects of delayed fertilization on eggs 
kept outside the body of the fish, instead of, as in 
these experiments, in the coelom. The expenses of 
my work were borne out of a grant from the Royal 
Society. 

JtTLiAK S. HtyxiaT 


Nxw COLLBOE, Oxford 
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HAWAIIAN EXPLORATIONS 

Science Service 

The first sciGTitific expedition over to attempt a com- 
plete survey of the life on Uncle Sam ^8 small isolated 
and uninhabited oceanic islands which extend west from 
Hawaii for 11,000 miles, has returned hero with large 
collections of biological specimens, including numerous 
new species of birds, fish and plants. Ur. Alexander 
'Wetmoro, of the Biological Survey of the U. S. depart- 
ment of Agriculture, who had charge of the explorations, 
stated to-day that this material may throw much new 
light upon the distribution of life in the Pacific. 

The expedition was undertaken by the Biological Sur- 
vey in cooperation with the Bishop Museum of Honolulu 
and the United States Navy. The exploring party was 
transported to and from the islands by tlie S. S. 
Tanager, a one thousand ton ship of the mine-swoeper 
class, and was out for four and a half months, visiting 
all the islands and stopping at each long enough to make 
collections, maps and corrections to existiiig cliarts. 

From Honolulu to Ocean Island, the westernmost of 
the group, these islands are either of volcanic origin and 
rocky and frequently dangerous to approach, or low 
atolls surrounded by coral roofs. 

Tlie mysterious Necker Island, about one mile long, 
uninhabited and barren, w'as visited. Here the party 
saw strange stone platforms, thought to have been built 
Ui prehistoric times by Polynesian peoples and used as 
a religious shrine to which pilgrimages were made from 
distant islands. The explorers found peculiar idols and 
implements used by the ancient people on such ocensiOns. 
Evidently Necker Island was never permanently inhab- 
ited, but Nihoa, the nearest island from which tlH3 wor- 
shipers could have come, is 160 miles away and the main 
Hawaiian group is about 300 miles distant. No mention 
of this island has been found in Hawaiian myths or 
legends. 

Wliile practically all the islands visited were uninhab- 
ited, they wore found to be exceedingly rich in birds. 
They form what is known as the Hawaiian Bird Reserva- 
tion. Sandpipers, curlews and golden plover, birds which 
breed in Alaska and the Arctic regions, wore seen in 
numbers and much knowledge was gained iu regard to 
the habits of these remarkable long-distance migrants. 

Donald R. Dickey, motion-picture expert with the ex- 
pedition, secured many reels which reveal the strange 
habits of some of the oceanic birds. On Laysan Island 
ho secured pictures of the ‘‘dance'' of the albatross. 
ThettC seabirds, as large as geese, engage in this dance 
in pairs and the dance is continued during tho entire 
eight months tho albatrosses are on land. It consists in 
a regular series of steps and motions iu which they ad- 
vance and retreat, fence with their bills, raise one wing, 
and similar motions which Dr. 'Wotmore referred to as 
tho Laysan fox trot. 

The birds found on these islands were as tame as 


domestic chlekena. When one of the scientists would ^ 
down to make a few notes, tho albatrosses would walk 
up to him and after apparently satisfying tlieir curios- 
ity, turn and discuss him among themselvea 

Johnston Island, tho southerumost of the ialands'of 
tho Territory of Hawaii, and Wake Island, 2,000 miles 
west, were also visited. Many rare fishes were found 
and at Johnston Island several unmap i>ed reefs were 
charted by navy airmen from an airplane carried by the 
expedition for that purpose. So small and isolated is 
this last raentionod bit of American territory tliat Japa- 
nese fishermen from Hawaii, who make trips into these 
waters every year, frequently return to report that they 
can not find it. 

This was the first scientific expedition of the kind in 
which the navy has taken part since the Wilkes Expedi- 
tion of 1842. 

HORSE CAN EXERT ai H. P. NEW TEST 
SHOWS 

Science Service 

That a horse may develop as much as 21 horsepower 
iu an emergency has been demonstrated in a series of 
experiments conducted by tho Horse Association of 
America with a testing apparatus invented by E. V. 
Collins, of the engineering department of the Iowa State 
College of Agriculture and Mechanic Arts, for the pur- 
pose of finding out just how much a horse or a mule 
can pull. 

The tests showed a team of good horses can exert a 
tractive pull of 2,000 pounds, or enough to lift a ton 
vertically. Such pulls as those are not needed on ordi- 
nary roads. It was shown that on a concrete road sur- 
face the amount of pull required to start a farm wagon, 
weighing with its load more than 7,700 pounds, was only 
125 pounds. 

The influence of the road surface was demonstrated 
by additional experiments which showed that to start 
tho same load on a good brick road required a puU of 
200 pounds, while 300 pounds were required on an asphalt 
surface and 520 pounds on a good dirt and cinder sur- 
face. In other words, the same team can pull four times 
as much on a concrete road as it con on the best surfaced 
dirt road. 

The new tests emphasized the value of breeding and 
of training in horses and have opened up new possibili- 
ties in the direction of scientific measurement of pet- 
formance of differing breeds and individuals. While the 
value of weight in draught animals was again demon- 
strated, a surprising result of the tests was that game- 
noss counted almost as much. A little broncho teanb 
weighing 455 pounds less than its competitors, pulled 
larger loads in proportion to weight than any other team 
entered in the testa in any class. More extended tests 
will be made next year. 

The iq;kparatus consists essentially of siupeudntl 
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weights attached to a wagon-like vehicle in such a man- 
ner that it can not be started until the weights have been 
lifted. As soon as the horses exert enough power to raise 
the weights the wheels are unlocked. 

DEATHS DUE TO AUTOMOBILES 

Science Service 

Deatus from automobile accidents continue to increase 
while the general death rate among industrial policy- 
holders of the Metropolitan Life Insurance Company 
declined to nearly the lowest August figure ever rocordod, 
according to the summary for that month just compiled 
by Dr. Louis I. Dublin, statistician. 

Deaths among the insured due to automobiles were at 
the rate of 18.4 per 100,000 as compared with a figure 
of 15.4 for tlao same month last year. Fatal accidents 
of all classes also showed an increase, the death rate 
from this general cause amounting to 73.8 per 100,000 
as compared wdth G7.2 in August, 1922. 

The death rate as a whole among the insured was the 
lowest for any month of the year and the lowest August 
death rate ever recorded among this group of insured, 
except for tho figure for August, 1919. The rate this 
year was 7.7 per 1,000 as against 7.6 in the former year. 

If tiit'se figures are representative of the general popu- 
lation a person now is in much more danger of being 
killed by an accident than of dying from either cerebral 
hemorrhage or Bright ^s disease. The mortality rates of 
those two important causes of death sank last month to 
47.5 and 58.3 per 100,000 policyholders, respec^ivcl/j^he 
lowest figure over recorded for these diseases in any 
montli among this important group of the population. 

LIGHTNING STROKE 

Science Service 

Death from a lightning stroke may not be as painless 
as has l>e0n supposed, if tho experience of M. L. Mc- 
Queen, instructor at the University of Wisconsin, who 
was struck and recovered, is typical. The incident oc- 
curred tide summer and has just be<m reported in detail 
to the U. S. *veathor Bureau by Eric R, Miller, meteor- 
ologist in charge of the Madison, Wis,, office. 

McQueen was walking across an open lot in company 
with anotlier instructor, W. E. Armentrout, who was 
killed by the bolt. McQueen remained conscious through- 
out his experience and fully realized what was happen- 
ing to him. Relating it some days afterwards he said 
the pain from the spasmodic contractions of his muscles 
was terrible, but was nearly equalled by that due to the 
terrific heat of the flash and the noise. He also suffered 
from a sensation of intense pressure in the head. 

Tho current entered his body at the left shoulder, 
which was soared over an area of four square inches* 
His leg muscles near the ankles were sprained and 
wrenched by spasmodic contractions. lie was paralyzed 
from the waist down for several hours and was weeks 
recovering from the burns and the injury to hia muscles. 

That iron has little directive effect on lightning is 
indicated by the fact that a railroad rail lay only 10 feet 


away from the two men, railway eonstruotion work eMktn 
30 feet, while within less than 60 yards were a tall^Mune^ 
wire fences and buildings. An iron smokestack was sot 
much further away in the direction from whSeh tho 
cloud had come. 

SEED POTATOES 

Science Service 

How to make two crops of white potatoes grow wheio 
only one grew before has been simplified by a diseovery 
of Professor Joseph T. Rosa, of the University of Cali-' 
fomia. Tho difficulty in sections where two crops are 
possible has been that the seed potatoes from the first 
crop must be seasoned three or four months before plant- 
ing if they are to sprout readily. 

Professor Rosa has found that if the new seed pota- 
toes are cut up in the usual way for planting and then 
dipped into a weak solution of nitrate of soda for from 
thirty minutes to an hour a short time before they are 
put into the ground they will sprout as quickly as sea- 
soned seed. The common fertiliser grade of nitrate of 
soda can be used at tho rate of three and a half pounds 
to ten gallons of water, and as the solution may be used 
repeatedly tho cost is very small. In an experiment 
started February 23, 1923, seed potatoes treated by this 
method came up quickly and gave practically a 100 per 
cent, stand by April 3, while untreated seed came vp 
much more slowly and did not show a full stand until 
April 21, nearly three weeks later. It was found that 
the treatment was useless unless the tubers were cut b6' 
fore dipping in tho solution. Besides enabling the po- 
tato grower to use his early crop potatoes to plant a fail 
crop and thus get two crops in one year on the same land, 
Professor Rosa believes that tho new treatment wUl en- 
able growers to mature their early crop still earlier than 
at present, and thus get the benefit of the higher prices 
that usually prevail for early potatoes. It may be en^ 
tirely possible, he says, to make important potato states 
like New Jersey, Virginia, the Oarolinaa, Florida and 
California independent of the more northern states, from 
which they usually obtain most of their seed potatoes 
for planting. 

EARTHWORMS LEARNING BY EXPERIENCE 

Science Service 

Earthworms have memory and may be trained in the 
way they should go, but their brains are not in th^ 
heads but in their abdomens. Professor L. Heck, of the 
University of Prague, has announced this discovery 
the result of experiments with a collection of womm 
some five hundred in number. They were introduced into 
a passage shaped like a capital T and carved from a 
block of wood which was covered with a glass plate no 
that the movements of the little creatures might be ob- 
served. When they cam© to the junction about half of 
them turned one way and half the other. 

Then it was arranged so that those that took the 
hand passage received a mild but presumably disagree^ 
able electric shodu At first the wonoa did not know jiPi 
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SCIENCE AND SOCIETY 

I PROPOSE to-day to compare very briefly the prob- 
lems of the college graduate of my own time thirty- 
two years ago and those of the present, and then to 
point out what seems to me to be the most vital ele- 
ments which must enter into the solution of the prob- 
lems which to-day’s graduating class will be called 
upon to face. 

I have a very vivid picture of one of America’s 
most constructive statesmen, Senator John Sherman, 
addressing my* own class upon its graduation, and 
wishing with all his soul that he might be in our shoes. 

l/Lj generation, said he (and his constructive work 
covered the fifty years from 3845 to 1895), has had for 
its great task the preservation of the Union, the assuring 
to posterity of‘ one unified representative government 
extending over the whole vast area embraced within the 
limits of our states and territories, the problem — new in 
the world’s history — of creating the conditions which 
make it possible to try out democracy on a huge scale. 
That problem we have solved at an awful expense of 
money and of human lives. The war for the preserva- 
tion of the Union is passed, and the process of recovery 
and reconstruction has been in the main completed. Your 
problem, young graduates, is to show how well, during 
the next half-century, you can make that kind of govern- 
ment work in a country three thousand miles one way by 
two thousand the other. 

The half-century since 1891 is now two thirds past, 
and, if it were fair to shut our eyes to the rest of the 
world and to take the present situation in the United 
States as an index of how well we have carried out 
that task, my generation in America might perhaps 
look back with a certain complacency upon what it 
has done so far. Certainly, gauged by the standard 
of the material prosperity of the average citisen 
alone, I suppose that it will be generally agreed that 
in this June, 1923, the United States finds itself better 
off than any country has ever been at any time in the 
world’s history — considerably better off than it itself 
was in 1891. Wages have more than doubled since 
that year, and costs have not yet doubled. The con- 
dition of the man at the bottom, whether you consider 
that man to be the unskilled laborer or the young 
Ph.D. seeking a job, is better now than it was then, 
and it is probably immensely better than it has ever 
been in any preceding period of the world^s history. 
In 1896, after a f6ur-year college course, three years 

t An address d^vered at the Oommeacement of Stan- 
ford UniverBity, Jnso 18, 1923. 
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of work for the Ph.D. degree, aud a further year in 
Germany, I myself obtained a position in physics in 
the University of Chicago nt $800. To-day, under the 
same circumstances, I might hope to receive from 
$1,800 to $3,000. 

Our intellectual and cultural life has made much 
l)rogTess, too. In 189.1 there was very little science 
in the United States. My friends called me very un- 
complimentary names for going in for physics — ^‘The 
deadest imaginable of subjects.” They themselves 
were going in for that fascinating and at that time 
new subject of sociology. Since that time the ad- 
vances in that same dead physics may he said, without 
a display of too much enthusiasm, to have thrilled the 
world, while the successes of sociology are more prob- 
lematical. Physics has opened the eyes of mankind 
so that it can now see in very truth new worlds — a 
marvelous world of electrons, already quite well ex- 
plored, which underlies our former world of atoms 
and molecules, a world of quanta, not yet well under- 
stood, which lies perhaps beyond the ether. And our 
own country, too, has had a reasonable share in this 
progress. Also the possibilities that can be seen 
ahead for further advance, both in knowledge and in 
physical well being are exceedingly alluring if only 
stable conditions of society can be maintained so that 
Sfuence can have the opportunity to work out these 
possibilities. 

This amazing progress in science has been reflected 
in industry too. Since 1891 has come the internal 
combustion engine which now gives the humblest 
laborer a car (California has one car for every four 
and a half inhabitants), tlie ^^movio” giving him inex- 
pensive, though os yet perhaps not always wliolesome, 
recreation, the amplifier and the wireless, furnishing 
the world witli a huge nervous system which transmits 
intelligence practically instantaneously tliroughout its 
whole giant frame, tlie airplane, in which man out- 
aoars the eagle and outspeeds the swift, the X-ray 
with which he discovers the hidden sources of disease 
in his body, and antitoxines and antiseptics with 
which he has already banished forever certain of man- 
kind^s most awful plagues. 

The discoveries which 1 myself have seen since my 
graduation transcend, I think, in both number and in 
fundamental importance all those which the preced- 
ing two hundred years brought forth, and these latter 
far transcend all those of the preceding five thousand 
years. Such is the acceleration at which the processes 
of evolution in human affairs are now going on, — a 
fact tremendously stimulating or terribly depressing 
according as one has great faith in man or little. 

All these things might have been included in the 
vision which John Sherman had when he longed to 
be in our shoes so as to help work out tlm problems 
which he saw ahead in a land at peae^ prospering 


under stable republican government and workitig ^ 
its own destiny for the enlightenment, and later« 
haps, for the emulation of other nations not yet free 
from the domination of Caesars. But what Shennan 
did not SCO was that through a vastly more Uoody 
and desperate war than any which his generatioa had 
known or even dreamed of, not alone we, the in* 
habitants of the United States, should be faoed ia 
1923 with the problem of making democracy woric on 
a huge scale, but with us almost every important na- 
tion on eartli. This problem has now become net 
merely a national but a world problem — and that, too, 
before the world was ready for it. 

But we can not now go back. The increase in tfae 
efficiency of the instimments of destruction htw foar 
fifty years been making it harder and harder for any 
autocrat or oligarchy which gets into control of the 
machinery of government to be dislodged. Revolu- 
tion against tyranny can not occur in the fntort as 
easily as in the past. Russia to-day, under as fateful 
a despotism as ever existed anywhere, is a living 
proof of the disasters which may come to a country 
which loses self-government, which lets any prildleged 
class whatever, whether represented by a so-etdlad 
communist like Trotsky, or a ” God-ordained” kaiser 
like Wilhelm II entrench itself in power. With revo- 
lution, then, increasingly difficult because of ^tbe 
growth and application of modern science I cin see 
no hope of progress save as society adopts a farm of 
government which permits of progress by evoMhn 
instead of by revolution, which makes possible ttie 
peaceful and gradual replacement of men and palides 
by new men and new policies when rulers lose iiludr 
sense of propoif ion, as men in power are likely to do, 
and when policies have ceased to be productive of 
social results. One of the greatest contributiof^ of 
science to life is the discovery that progress is in 
eral made by the evolutionary process. Einstein Aom 
not replace Newton; he merely supplements Wm. 
There are no revolutions in science. In so far at 
Newtonian mechanics was a body of expcrimdiital 
facts it is eternally true. The whole of Newton is in- 
corporated in Einstein. Let the revolutionary w- 
former ponder well that fact. 

The supreme question which the present generation 
faces is, then, can we make democracy work, not 
merely for America, but for the worlds Can we 
place bullets by ballots f That question is being 
asked more searchingly and more fearfully to-dW 
than it was in 1891. The answer to it is to be gh^on 
in the main by you, young graduates, and by oth^ 
of like opportunity. If an affirmative answer % 
found at all it will he, as I think, because the naiiaees 
of the earthy including our own, learn to take a 
rational, a more objective, a more soiehtifio attitH^ 
tou^fd life and all its problems than any of 
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Attve oa yet learned to take. Some wag has said that 
the < anti-evolutionist is opposed to evolution because 
it never did very much for him. I wish to take that 
witticism altogether sorioualy. It is literally true that 
a good many individuals are still in the jungle so far 
as their method of meeting life’s problems, so far as 
the mainsprings of their conduct are concerned. 

For in the jungle ignorance and prejudice and im- 
pulse and emotion must determine conduct, and so 
long as that is the case none other save the law of the 
jungle is possible. Man himself is just now emerging 
from the jungle. It was only a few hundred yearti; 
ago that he began to try to use the experiznental and 
the objective method, to try to set aside all his preju- 
dices and his preconceptions, to suspend his judgment 
until he had all the facts before him, to spare no 
pains to first see all sides of the situation and then to 
let his reason and his intelligence, instead of his pas- 
sion and his prejudice, control his decisions. That is 
called the scientific method. Why? Not because it is 
applied only in the study of science, but because it 
has had its most striking development in the sciences, 
and because it finds its finest application to-day, 
though not its only one, in the analytical subjects of 
mathematics, physics, and chemistry. It is because 
of that method that these sciences have very recently 
made the astounding strides referred to a moment 
ago. It is be^^ausc of it and what it has done already 
that scientists dare to ho|>e that the law of the jungle 
can ultimately be displaced by the law of reason, not 
only in our domestic affairs but in our international 
ones as well. It is because of it that scientists in 
general believe that human life may be indefinitely 
enriched and human happiness enormously multiplied. 

But how far are we from the application of that 
method now, even in our so-called enlightened United 
States? Let a few illustrations answer. A few weeks 
ago the daily press reported that the New York legis- 
lature had passed a bill requiring that the history 
of the revolutionary period be taught in the New 
York schools so as to develop patriotism. The 
only possible interpretation of that act was that 
the legislature desired the facts of the revolution to 
be distorted to suit the prejudices of dwellers in New 
York, It is fortunate, indeed, that this was the same 
legiriature that has just passed a bill which, whatever 
its purely legal and technical status, is yet delib- 
erately aimed at the nullification within New York 
State of the present constitution of the United States, 
aiitoe otherwise there would be two such legislatures 
instead of only one in this country. And yet New 
York thinks that it is representative at least of the 
average state of evolution and of intelligence of the 
conntry. Let us hope that it is mistaken 1 

Ify second illustration, however, is not taken from 
New York, 1 recently asked a prominent school book 


publisher if it would be possible to begin a slow 
process of eliminating the misunderstandings which 
lead to war between peoples by inducing publishers 
of school histories in all countries to submit their pro- 
posed school books to three or four international his- 
torians of world repute, who would endorse them, if 
they were able to do so, by the statement that these 
histories pictured essentially correctly the portions of 
the field of history with which they dealt. His reply 
was, “No. It is not yet possible to take such a step 
in the United States, for the reason that school boards 
do not yet in this country want history to be taught 
as it happened. They want something to be called 
history whicli pleases their pride and appeals to their 
prejudices, and I know it because wo are ourselves 
just having our histories attacked in the State of 
Washington on the ground not that they are incorrect 
but that they are unpatriotic. And this sort of thing 
is happening to publishers all over the United States.” 
This means tliat we are doing in our America to-day 
precisely what the whole world condemned Germany 
for doing in all the years preceding 1914, namely, 
teaching nationalism in preference to truth. 

The American newspaper which claims to have the 
largest circulation of any newspaper in the world dis- 
plays as its motto the words of Stephen Decatur com- 
pletely inexcusable, at least as they axe usually 
understood, “Our country ! May she always be right, 
but our country right or wrong.” It was in very fact 
the international hates and misunderstandings caused 
by just that sort of teaching which brought on the 
great war. And yet tliere are a dozen American news- 
papers which are sedulously spreading not merely 
anti-British but anti-international propaganda of 
every description. 

A British visitor who has traveled and lived in this 
country recently told me that if his analysis were cor- 
rect the United States was more likely to start another 
war than was any nation of Europe. But if another 
such war as the last is started, I, for one, fear that 
the world may bid good-by to civilization. I am far 
from being a pessimist, but the history of central 
Asia, once at the center of the earth’s civilization, and 
again, the very recent history of Russia, both show 
that it is possible to destroy civilization completely 
in B very few years of time. Let those who deliber- 
ately set to work by distortion and untruth, by mis- 
representation and cynical mistrust of motives, to stir 
up class hates and class prejudices in America, reflect 
well upon these things. Some of them do it from base 
motives, because tbe mob has votes or pennies; others 
have good enough intentions but neither the intelli- 
gemce nor the training to catch the scientific spirit and 
to be able, or oven to try, to distinguish truth from 
falsehood. Well meaning men without poise or any 
sort of aeientifie discrimination, and highly trained 
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and able men without eonseienee are about equally 
grave dangers to the wholesome development of 
human society. 

Another glaring example. Look at the storm of 
protest raised in the United States Senate when Mr. 
Harding proposed that wo begin to try to establish 
a machinery for settling judicially our international 
difi&culties by joining the Hague court of interna- 
tional justice, a body organized largely through the 
genius of our own Mr. Elihn Root, and then ask your- 
self wliethcr that protest was dictated by ignorance 
and prejudice or by intelligence and tlie sciontiAc 
spirit. 

But we do not need to go to Washington, to Chi- 
cago, or to New York, nor even to the field of politics 
for all our illustrations. We have, indeed, not yet 
passed anti-evolution laws in California, but we have 
many people even here who hasten to condemn evolu- 
tion without having the remotest conception of what 
it is tliat they are condemning, nor the slightest inter- 
est in an objective study of the evidence in the case 
which is all that **the teaching of evolution” means, 
men whoso decisions have been formed, as are all 
decisions in the jungle, by instinct, by impulse, by 
inherited loves and hates, instead of by reason. Such 
people may be amiable and lovable, just as is any 
house dog, but they are a menace to democracy and 
to civilization because ignorance and the designing 
men who fatten upon it control their votes and their 
influence. The churches are often charged by their 
critics with having more than their share of this type 
of jungle dwellers, but my own observation is that 
there are almost as many within the churches who 
have caught the scientific spirit as there are among 
the so-called scientists themselves, and many more 
who have caught what is even more essential to prog- 
ress, the altruistic spirit. Medical science certainly 
is full of the jungle dwellers, as is shown by the ex- 
istence of such a scientific anomaly as sects in medi- 
cine, For science is an objective study of the facts of 
nature. It uses any and all hypotheses which assist 
in correlating these facts, and its many hypotheses 
have had varying degrees of success in making such 
correlations, but science never commits itself as a 
matter of faith to any of them, not even to evolution. 
When it does so it ceases to be science. 

But what, now, is the remedy? Is there any hope 
for the improvement of the situation and the elimina- 
tion of the dangers which threaten the permanence 
and success of our modem society inside our common- 
wealth and outside of it? I have no nostrums to pro- 
pose. The longer one lives tlie less confidence does 
he have in any universal formula. The situation 
itself which I have portrayed suggests the only solu- 
tion which there can be, namely, the slow growth of a 
larger d^ree of both public intelligence and public 


conscience than we now have. Intelligence enohles 
one to know better what he ought to do, whUe eon- 
science keeps him doing as He knows he ought In 
America the school has concerned itsdf primtrily 
with the first field, the church with the second. Which 
will play the larger rfile in getting us out of the 
jungle I will not attempt to say, but it appears to me 
fairly obvious that without both of them human 
society is headed for the rocks. But science, imbued 
with the spirit of service, which is the essence of reli- 
gion, and religion guided by the intelligence, the in- 
tellectual honesty, the objectiveness, and the efUeotive- 
ness which is characteristic of the spirit of science, 
can between them, without a shadow of a doubt, in 
view of the rate at whicli discoveries are now being 
made and at which changes are being brought about, 
transform this world in a generation. If that trans- 
formation actually gets very far in your lifedme, 
members of the class of 1023, it will be because of the 
following sorts of influences : 

First, it will be because you graduates, and others 
of your opportunities, act as centers for the growth 
in the communities in which you live of both the scien- 
tific spirit and the altruistic spirit, and a relatively 
few such centers can accomplish wonders, for most 
men follow while but few men lead. It will be be- 
cause you do not sit idly and thoughtlessly by expect- 
ing that leadership to come from New York or 
Chicago or other great centers of population. Re- 
member that Athens, with its hundred thousand 
Greeks, did more to shape the development of the mee 
than any city of fifty times its population has ever 
done, and that an insignificant village in Galilee did 
more than Athens. The only way in which public 
sentiment, the sovereign power in a democracy, can 
be developed is by having hundreds and thousands ^ 
such centers as you may yourselves create in the com- 
munities in which you live. There is nothing new nor 
spectacular about that remedy any more than tliere 
is about any of the processes of growth, but these are, 
after all, the processes by which most of the progress 
of this world comes about. 

Secondly, I think that you or some one else, wfil 
sOon take steps to so reorgani^ the teaching of 
ence in the public schools as to give a larger fraction 
of the pupils who go through our high schools and 
colleges more training, particularly in the mathemat- 
ical and physical sciences, for from my point of vunr 
there is no training in objective, analytical thinking^ 
nor in honesty and soundness of judgment, which is 
comparable to the training furnished by these sei- 
euces. I know of no training for life which is equal 
to it, whether one is to be an engineer, lawyer, busi- 
ness man, or preaeber. It is an exceedingly udude- 
Bome thing to work at some time in one’s life in A Md 
in>hioh the hettoeen right and wrong, 
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iimen Ume aiki earr0c$ fkinJbin^, can not be obliter- 
ated or escaped; to leam that there are eternal phys- 
ieal laws and presumably also eternal esthetic, moral, 
and social laws la confonuity with which one most 
proceed if be is to arrive at ooireet results; to leam, 
tO 0 | that four fifths of all the experiments which we 
make in our physical laboratories in the hope of de- 
veloping new relations, establishing now laws, or 
opening up new avenues of progress, are found to 
be directed along wrong lines and have to be aban- 
doned. There is no reason to suppose that any larger 
percentage of the efforts which are made toward 
social, political, or educational reforms are in the 
actual direction of progress. With a better realiza- 
tion of these facts we should have less worship of the 
new merely because it is new^ fewer cubists in art, in 
literature, in education, iu politics, in social reform. 
One of the well-known residents of Southern Cali- 
fornia who had a fine training in physics and mathe- 
matics but has spent his later life as a farmer and 
fruit grower said to me the other day, do not use 
my science much on my ranch. 1 guess and blindly 
follow tradition almost as much as my neighbors, but 
I know when I don*t knoio and they do not. That is 
worth all my education cost me.” If such a change 
in our public school curriculum os 1 am suggesting is 
brought about at all, it is going to be done, 1 think, 
through a reorganization of the required ^oup of 
studies rather than by important changes in methods 
of instruction in the individual sciences. This is 
primarily a matter of the public schools. 

In the third place, public spirited men are going 
to see more and more that the support in a large way 
of scientific research is an investment which brings 
the largest returns of satisfaction to themselves and 
of progress to mankind which can be made at all. It 
is my own belief that no efforts toward social read- 
justments or toward the redistribution of wealth, such 
as so many well meaning people are urging in a 
thousand different ways, have one tenth part as good 
a chance of contributing to human well being as have 
the efforts of the physicists, the chemists, the biolo- 
gists, and the engineers toward the better understand- 
ing and the better control of nature. The distribution 
of wealth can, of eourae, be improved, and I welcome 
every constructive and sane effort toward its improve- 
ment, but the results which can be accomplished for 
the well being of mankind by efforts in tliia direction 
seera to me to be utterly trivial in comparison with 
those which may be brought about by physical and 
biological research. An eminent and progressive 
economist told me lately that no sort of redistribution 
of the wealth now available ecmld possibly add more 
tiban ton per cent to the income of the average man, 
lind probably much less than that. To replace for the 


toiler a dollar meal by a dollar and ten cent meal is 
scarcely my idea of the millennium. 

In the fourth place — and this is in my opinion most 
important of all — the spirit of religion and the spirit 
of science are going to join hands, because the leaders 
of both religion and of science are coming increas- 
ingly to see life as a whole instead of from the 
pathetically narrow and unscientific point of view 
from which some in both fields have in the past looked 
upon it. ‘ This is one of the places at which you young 
graduates have your greatest opportunity to exert a 
very large infiuenoe upon your generation. 

I should like, in closing, to call the attention of any 
man who is wondering whether after all there is any 
progress, whether mankind gets farther away from 
the method of the jungle, and develops any more of 
the spirit of science, or of the spirit of service tlian 
he had in the past, to two recent events. Both of 
these events seem small, but I think they are pregnant 
with meaning and with encouragement for the man 
who has begun to wonder whether human society can 
ever really catch both the scientific spirit and ike 
altruistic spirit and realize the immense possibilities 
which are before it when it does. 

My first event is in the field of medical education. 
I am informed by my medical friends that the medical 
fraternity has actually educated itself up to the point 
where allopaths and homeopaths have got togetlier, to 
abolish, so far as they themselves are concerned, 
sectarian schools of medicine. The last of these par- 
ticular sectarian schools, so I am told, has gone, hav- 
ing been simply and rationally combined into schools 
which teach merely medical science as it is known to- 
day. Truly “the thoughts of men are widened with 
the process of the suns!” 

The second ground for encouragement is found in 
the following fact : A statement upon the relations of 
science and religion was recently drawn up, which 
Bishop Johnson of Los Angeles characterized as a 
“thoroughly pious statement.” It asserted that reli- 
gion and science wore not only not antagonistic, but 
that both were necessary to the progress and the hap- 
piness of mankind. Further, this statement definitely 
recognized God, for whom I myself want no better 
definition than that given by Tennyson when he wrote, 
“For I doubt not through the ages one increasing 
purpose runs,” and it definitely assigned to religion 
an even more important place in human life tlian to 
science. On the other hand, it called for the recogni- 
tion by all the signers of the scientific method 
Fifteen sixteenths of all the scientists to whom that 
etatement was submitted signed it at once without a 
question as the statement of their belief, and these 
men were chosen, let it be remembered, solely because 
of their outstanding character as scientists and with- 
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out any knowledge of their religious views. Three 
fourths of all tlie men of affairs approached signed 
and none expressed dissent, a few, however, prefer- 
ring for political reasons not to join in the statement. 
Two thirds of the religious leaders who were inter- 
rogated signed, most of whom were of the more con- 
servative groups. The response of the scientists is 
particularly significant and possibly has some bearing 
upon the breadth of view developed by scientific 
training. After this showing who is he who is assert- 
ing that science is materialistic and irreligious? 
There are a few scientists, it is true, but only a few, 
who forget the scientific method when they touch the 
field of religion and scoff at it without knowing any- 
thing about it, and these men, too, have their exact 
csounterparts, perhaps in slightly larger numbers, in 
the field of religion where there is, I regret to say, a 
group of blind leaders of the blind, men who still 
follow the method of the jungle and are still imbued 
with its spirit of prejudice, preconception and intol- 
erance. Yet there is here the beat of evidence that 
the leadership in both science and religion is in the 
main imbued with both the spirit of intellectual hon- 
esty and objectivenesa which is characteristic of sci- 
ence, and the spirit of altruism and service which is 
the glory of religion,, This combination is the only 
nostrum which there is for human ills, the only hope 
for a paradise on earth, and each of us hcts the oppor- 
tunity to do his bit toward bringing it about 

K. A. Millikan 

Noruan Bripqg Laboratory of Puysios, 

California Institute of Technology, 

Pasabena, California 


THE BUILDING OF THE NATIONAL 
ACADEMY OF SCIENCES^ 

The architectural character of the building has 
been largely determined by its surroundings, being 
what Charles Moore calls the “Spirit of Washington.” 
While classic in its appearance, it is not severely for- 
mal and lacks the rows of columns so familiar to the 
visitor to the National Capital, 

The general character of the exterior is Greek even 
to the varying of the height of the masonry courses. 
Across the doorway is a marble pseudo-pediment, 
wherein the sculptor has portrayed the elements with 
which science and scientific research deal — Earth and 
Cloud through the various forms of the Vegetable and 
Animal Kingdom to Man. At the apex is the Sun — 
the source of warmth and light. 

1 Abstract of a mexuoranduni to the Carnegie Corpora- 
tion of New York on the building designed by Bertram 
0. Goodhue for the National Academy of Bciences and 
the National Research Council, and the progress of its 
construction. 


A great range of window ppeniiigs two stodes in 
height, three each side of the entrance, is filled be- 
tween the upper and lower windows with low relief 
bronze panels figuring the outstanding Founders of 
Science from earliest times. 

Within the main doorway lies a simple vestibule 
from which the great Foyer Hall is entered. At the 
beginning and end of this hall are elaborate grilled 
glass screens with panels of the Zodiacal signs set in 
an intricate framework of bronze. The ceiling is of 
cedar— colored and gilt. On either side of the hall 
are staircases and elevators. On the left beyond these 
is the library, and still further beyond, its attendant 
reading room occupying the very end of the building. 

In the right wing of the building balancing the 
library is the small Lecture Hall, and beyond it the 
Meeting Room. The library takes the form of a 
central aisle with alcoves on either end. All here is of 
masonry and metal, even to the bookshelves. 

The Reading Room is of more domestic appoint- 
ment, panelled in walnut for about two thirds of its 
height, with a ceiling of walnut. The space between 
is now of plaster but may eventually be filled with 
a painted fiieze. 

The small Lecture Hall has been designed mainly 
with a view to its acoustic qualities. Above the high 
waiuscoting of wood and panel, the wall is of acoustic 
tile. The ceiling and its heavy beams are of plaster. 

The Meeting Room next to the Lecture Room is of 
the same size and proportion as its counterpart, the 
Reading Room at the extreme other end of the build- 
ing, but it is less domestic in character on account of 
its purpose. As in the Library and Reading Room 
there is an ample fireplace. 

The second screen in the Foyer Hall leads into the 
main Auditorium, which is cruciform in shape, the 
four arms being vaulted to support a central penden- 
tive dome. The fioor is of marble and green slate 
and three balcony fronts, each supported by two 
shafts of Verde antique marble, are of walnut with 
various inlays of other wood. The walls to the center 
of the arches are of acoustic tile and are as simple 
as possible in character and surface. 

Above tlie spring, the arches and dome are genu- 
inely vaulted and covered with acoustic tile, in its turn 
covered with elaborate decoration with panels of fig- 
ures and emblems, the whole colored and gilt 

In the apex of the dome is an “eye," which is an 
accomplishment of scientific engineering. The roof of 
this “eye" swings upon itself in a way that permits 
the direct rays of the sun to enter at all periods of the 
year and day, and be projected to a spectrograph at 
the level of the floor under the dome. From this “eye" 
also depends a Foucault pendulum to demonstrate the 
xotati<^ of the earth. 

Boidi pendulum and spectrograph are removable 
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graph is bronze covered with figures of Sun gods in 
low relief. In this room under the dome, which con- 
stitutes the Main Auditorium^ again there are motion 
picture booths with a screen provided behind the 
Speaker's Tribune. 

Around the central auditorium lie seven exhibition 
rooms, tliree largo and four small, to put promptly 
before the public important current discoveries and 
inventions in Science. These rooms are very simple 
in tlioir character but each one has been carefully 
studied for the purpose to which it is to be put 

Besides the various workaday offices in the second 
and third floors for the National Academy of Sciences 
and the tea divisions of the National Besearch Coun- 
cil, the basement contains a large two-story stack 
room for the library, as well as certain public ex- 
hibition rooms from which daylight must be excluded. 

The general contract was let on April 11, 1922, to 
Charles T. Wills, Inc. 

Prior to the letting, the exploratory work encoun- 
tered difficulties in the foundations, increasing the 
cost in the neighborhood of $50,000, due to an ancient 
stream bed covered up when the land — which is made 
land — was filled in many years ago. 

The foundation walls rest on reinforced concrete 
girders, which in turn rest on 74 concrete piei‘8 five 
feet square to bed rock and the girders supporting the 
terrace rest upon 33 large steel tubes driven to bed 
rock, emptied and filled with cement 

The dome over the Rotunda is rapidly rising. 

In general the project is about 75 per cent, com- 
pleted. Nothing has been started on the grading of 
the site for carrying out the plans for the grounds, 
which involve a main approach with side approaches, 
reflecting pools and other landscape features. 

Through the efforts of the National Academy of 
Sciences, Congress was induced to close Upper Water 
Street, adding the asrea of this street to the Academy- 
Research Council quadrangle, which because of this 
now comprises the whole area enclosed between B and 
<3 Streets, from 21st to 22nd Streets, and in effect 
becomes part of the park in which the Lincoln Memo- 
rial stands. 

Out of the $1,360,000 appropriated for construc- 
tion by the Carnegie Corporation, $713,128.37 has 
been spent Prospective and actual over-runs in cost 
amounting to $56,666 beyond the original estimate, 
due to rising costa and unforeseen contingencies, have 
been encountered, but in an effort to compensate for 
these, prospective savings and reduction of scope 
amounting to $42,876 have been made. 

The period has been one of rapidly rising costs 
produced by nation-wide congestion in the labor and 


material markets. The main contract could not be 
re-let now for less than $260,600 more. 

The land purchased by the National Academy of 
Sciences through funds amounting to $185,000, raised 
by subscription, is in a most favorable location oppo- 
site one face of the Lincoln Memorial, with which the 
white marble Greek style of the Academy-Research 
Council building is in harmony. 

The building is attracting unusual attention and 
its advent will signalize a very important step in the 
development of science in the United States. 

Gano Dunn 

Chapman, JoM Building C&mmittee, National Aeademg 
of Soienoes, National Besearch Coimoil 


CHARLES NEWTON LITTLE 

PnosisssoR Little, dean of the college of engineer- 
ing in the University of Idaho, passed away suddenly 
from heart failure in Berkeley, California, on Sep- 
tember 7. 

He was born of missionary parentage at Madura, 
India, in 1865, He was a graduate of the University 
of Nebraska, where he took the A.B. degree in 1879 
and the M.A. degree in 1884. He took his degree of 
Ph.D. at Yale in 1885 and afterward studied in Ger- 
many with Klein and Hilbert. His work in the 
theory of knots was of fundamental importance. By 
methods which he invented and perfected he succeeded 
in enumerating and classifying the different kinds of 
knots up to those of the tenth order. This work at- 
tracted the attention and interest of Professor Tait, 
of the University of Edinburgh. Professor Little’s 
work was published in the Proceedings of the Con- 
necticut Academy of Sciences and in the Transaotiona 
of the Royal Society of Edinburgh. In th^ last few 
weeks of his life, on being relieved of his duties as 
dean of the college of engineering, he turned again 
to these researches and under the inspiration of sym- 
pathetic associates he was laying his plans for another 
assault on this most difficult field of analysis situs. 
His untimely death is a very serious loss to mathe- 
matics. 

As a teacher he may be known by his fruits. He 
was ever vigilant in the upholding of high standards 
of scholarship. Earnest and enthusiastic and inspir- 
ing, inflexibly following his own high ideals, he was 
a man to be reckoned with by those who would take 
the easy and popular roads in educational matters. 
As a man, he was entirely lovable. Loyal to his 
friends, with malice toward none of those who failed 
to understand his devotion to what he believed was 
right, he has left behind him an imperishable record 
of a well‘-spent life. 


D. N. Lehker 
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SCIENTIFIC EVENTS 

THE INTERNATIONAL HEALTH BOARD OF 
THE ROCKEFELLER FOUNDATION 

Sections of tbe report of the International Health 
Board of the Rockefeller Foundation for 1922, made 
public in advance of the general distribution of the 
volume, show that during the year the board worked 
in cooperation with the governments of seventy states 
and countries throughout the world. 

The activities reported include a review of the his- 
tory and objects of tbe International Health Board; 
tbe campaign against yellow fever in Mexico and 
South America ; surveys, field experiments and demon- 
strations in malaria control at home and abroad; 
world-wide efforts in the control of hookworm dis- 
ease; the extension of county health work in the 
United States and Brasil; the development of public 
health laboratory services, public health nursing ser- 
vices, and schools of hygiene in various countries; co- 
operation with the health section of the League of 
Nations; and the extension of training through fel- 
lowships. 

The International Health Board had its inception 
in an organisation known as the Rockefeller Banitary 
Commission, established by Mr, John D. Rockefeller 
in 1909, wliich in 1913 was supplanted by the Inter- 
national Health Board, created by the pewly organ- 
ised Rockefeller Foundation with the immediate ob- 
ject of extending “to other countries and peoples the 
work of eradicating bookworm disease as opportunity 
offers, and so far as possible to follow up the treat- 
ment and cure of this disease with the establishment 
of agencies for the promotion of public sanitation 
and the spread of the knowledge of scientific medi- 
cine.” 

Reviewing briefly the activities of the board since 
1913, the report points out in the following para- 
graphs the fundamental principles on which its work 
has been based. 

lu the course of almost ten years of cooperative service 
with govornment authorities, hookworm infection the 
world over has been measurably diminished; progress has 
l>een made toward reducing the ravages of malaria; and 
a relentless campaign is still being waged against yellow 
fever wherever its danger flag appears. From the outset, 
however, the board has maintained the conviction that 
public health is essentially a function of government. 
No private and temporary agency, whatever its resources, 
could or should discharge responsibilities which, by their 
nature, belong to the constituted authorities of tho com- 
monwealth. Private enterprise, therefore, may be best 
employed in awakening public opinion and thereby en- 
eouraging state and county officials to establish perma- 
nont agencies for public health work. Responsibility for 
the control and cure of any one disease has never been 
asBUmed by the board; but aid has been given in control 


and cure where enioh stepts might be expected to demon- 
strate a need and suggest a possible program^ 

Lastly, it has been clearly recognised that continued 
advance in preventive medicine the world over depends 
upon an adequate supply of skilled public health servants. 
Research has been aidefd in special eases where it might 
lead to the more effective application of existing knowl* 
edge to the control of disease. Training schools for 
health officers, nurses and visitors have been promoted; 
eoutributiona have been made toward the eatablishiaent 
of schools of public hygiene. And finally, the fruits of 
these enterprises have been made accessible to a broader 
circle by means of international fellowships. 

The demonstration and cure of disease arouses a pub- 
lic sentiment which expresses itself in legislative appro- 
priations for Bpecifle and general healUi purposes. Prog- 
ress on tho administrative side, in turn, creates a demand 
for technically trained men and women to carry out new 
programs. Thus public enlightenment, government ma- 
chinery and technical education and research are bound 
up in a sure sequence which may be traced in some of 
the activities of the board during 1922. 

EXPLOSION AT THE BUREAU OF 
STANDARDS 

The Journal of the Washington Academy of Sci- 
ences gives the following account of tbe explosion at 
the Bureau of Standards ; 

On the afternoon of September 80 a violent explosion 
followed by fire occurred in the Dynamometer Labora- 
tory of the Bureau of Standards. One man was killed 
instantly, three others injured so seriously that they died 
during the night, and four others seriously burned or cut. 
The heroism of tho survivors of the staff in rescuing the 
injured from the furiously burning wreckage and in sliut- 
ting off the electric circuits and tho ammonia valves 
minimized the loss of life and property. 

The explosion occurred in the altitude chamber which 
is used in testing the performance of aircraft engines 
under the conditions of low pressure and temperature 
obtaining at high altitudes. At the time of the accident 
the room was being used in investigating tho performance 
of an automobile engine, at temperatures corresponding 
to winter operation, using various grades of gasoline. 
The work was intended to determine the possible inereaso 
in gasoline production per barrel of crude oil, with the 
accompanying cousorvation of our national resources, by 
the use of gasoline of lower volatility. 

The explosion was due to the ignition of an explosive 
mixture in the chamber. 

The dead ore: Logan L. Lauer, Urban J, Cook, Stephen 
N. Lee, Joseph Kendig. Tho injured are: Henry K. 
Cummings, Frank E. Richardson, Roger Birdsell, George 
W. Elliott, C. N. Smith, R. F. Koh*. 

Most of these men were college graduates with experi- 
ence and skill in research work, and a grave blow to 
science and engineering most be added to the human loss 
to thMf families and colleagues. Thus grows the long 
list of those who have given their lives for the inoreate 
of hnman knowledge and welfare. 
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f HE ALDRICH COLLECTION OF DXPTERA 

' National Museutn has recently received as a 
from Dr. J. M. Aldrich his private collection of 
Diptera. Thb collection was begun in 1890, and for 
^ years received a good share of the owner’s efforts ; 
^lljllQe |g ;went to the National Mosoum in 1918 it has, 
htowM^er, received no additions. A recent inventory 
lilMlIpd it to contain 44,610 pinned specimens and 
species fully named; 534 of the latter were 
represented by tyx>e material. There are some hun- 
dreds of undescribed species; and as Dr. Aldrich col- 
lected for many years in the Pacific Coast and Rocky 
Mountain regions, his collection contains many named 
species not heretofore represented in the National 
collection. 

Dr. Aldrich also donated to the museum his card 
index of the literature of North American Diptera, 
begun in 1898 and now extending to about 70,000 
references as nearly as can be estimated. With the 
exception of about 20 hours’ work, this is all by the 
hand of the owner himself, and represents to a large 
extent his own conclusions from tlie literature rather 
than a mere compilation. 

In a letter to his chief presenting the collection and 
index, Dr. Aldrich states that he was deterred from 
taking this action sooner because the salaries paid by 
the museum are still on the scale established in 1882 
(except for a temporary war bonus of $240), and he 
did not feel sure that he could continue permanently 
as one of the curators. Recently, however, under the 
reclassification act passed by the last congress, the 
museum staff have been assured of a new pay sched- 
ule approximating the requirements of the present 
time. 

HARVARD COLLEGE OBSERVATORY 

Th£ Harvard College Observatory, entrances on 
Concord Avenue opposite Buckingham Street and on 
Garden Street opposite Linnaean Street, will be open 
to visitors from 7 : 30 F. M. to 9 P. M. on the dates 
given below. 

A short talk, generally by a member of the ob- 
servatory staff, will be preceded, when the weather 
permits, by telescopic observations of celestial objects. 
Exhibits showing the work of the observatory will be 
explained by members of the staff. 

Tickets for the open nights must be obtained in ad- 
vance by writing to the Harvard College Observatory, 
or telephoning University 0390 between 9 and 11 
A. M. There is no charge for admission. Applicants 
will be assigned tickets for one night only. 

The datesy titles of lectures and speakers are as 

fellows: 

Mbnday, October 29-^ ^Eclipses of sun and moon,*' 
Piroli^r H. T. Stetson, Rarrard tTaiversity. 


Wednesday, Novombor 14 — ^^Tho variation of stars," 
Idr. lioon Campbell. 

Tuesday, November 27 — "Stellar motions," Dr. Wil- 
lem J. Luyten. 

Wednesday, December 5 — "The origin of the earth," 
Professor Harlow Shaploy, 

Thursday, December 13 — "Ancient and modem tele- 
scopes," l^ofessor Edward S. King. 

Friday, January 11 — Nebulae," Professor John C. 
Duncan, Wellesley College. 

Thursday, January 31 — * * Harvard observatories in 
Chile and Peru, ' * Professor Solon I. Hailey. 

CELEBRATION IN HONOR OF PROFESSOR 
£. H. S. BAILEY 

Db. Epoab Hbnrt Suu3o;H£'tKnD Bailbt, professor 
of chemistry at the University of Kansas, was signally 
honored on September 21, when the University of 
Kansas, the Kansas Academy of Science and the Kan^ 
sas City Section of the American Chemical Society 
joined with the Department of Chemistry of the Uni- 
versity in an anniversary celebration which marked 
the completion of his fortieth year of service at the 
university. It was not only the unique distinction of 
having served one institution for four decades that in- 
spired this celebration, but also the fact that during 
these four decades Professor Bailey has enriched the 
science of chemistry by the publication of some one 
hundred papers, largely the results of his own re- 
searches, and the publication of several books of 
recognized scientiHo value, and also as director of the 
chemical laboratories, has built up a strong depart- 
ment which has turned out many men who have at- 
tained distinction b their special fields. Many of 
these men returned on this occasion to honor Profes- 
sor Bailey, and many who could not come sent con- 
gratulatory messages. 

The afternoon program consisted of two addresses 
by former students of Professor Bailey: Dr. E. C. 
Franklm, president of the American Chemical So- 
ciety, who spoke on “Systems of Acids, Bases and 
Salts,” and Dr. E, V. McCollum, professor of bio- 
chemistry at Johns Hopkins University, whose topic 
was “The Present Status of our Knowledge of Nu- 
trition,” 

In the evening, at a banquet attended by two hun- 
dred, appreciation of Professor Bailey’s kindly dispo- 
sition, efficient service and lasting contributions was 
voiced by speakers repreaentmg the organizations in 
which he has been most active. Dr, Frank Strong, 
eX-chanoellor of the University of Kansas, acted as 
toastmaster on this occasion. The Honorable D. 0. 
McCray, representing the governor, spoke for the 
State of Kansas, Chancellor E. H. Lbdley for the 
University, Dr. E. C. Pranklb for the American 
Chendoal Society, Dr. J, T* Willard for the Kansas 
Academy of Sdenee, Dr. E. V. McCollum for the 
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Alwni, Dr. H. P. Cady for tho Department of Chem- 
iatry, Profeaeor Sidney Calvert for the University of 
Moasouri, and Harold Greider, representing Director 
E, R, Weidlein, for the Mellon Institute. Professor 
Bailey spoke in response to the presentation of an 
appropriately engraved silver vase, which was made 
to him in the name of his colleagues and former stu- 
dents. G. W. S. 


SCIENTIFIC NOTES AND NEWS 

The local committee for the meeting of the National 
Academy of Sciences, to be held at Cornell University 
from November 12 to 14, consists of Professors Ed- 
ward L, Nichols, chairman; Ernest Merritt, L. H. 
Bailey and W. D. Bancroft. A business session of 
the academy will be held on Monday morning, Novem- 
ber 12. An open meeting immediately afterwards will 
bagin with a brief address of welcome by President 
Farrand. The afternoon has been left open for in- 
formal gatherings of the members, inspection of 
buildings, sightseeing or oilier recreation. It is pro- 
posed to arrange a public lecture for the evening. 
Meetings for the presentation of papers will be held 
in tlie morning and the afternoon of Tuesday. Presi- 
dent and Mrs. Farrand will receive the visiting mem- 
bers and their friends at the president’s house from 
4 :30 till 6 P. M. A dinner will be held in the even- 
ing. A morning session is planned for the presenta- 
tion of papers on Wednesday. 

On the occasion of the dedication of the Jesse Lab- 
oratory of Chemistry at Brown University on October 
10, the degree of doctor of science was conferred on 
Professor James W. McBain, of the University of 
Bristol, who made the principal address. The degree 
of doctor of laws was conferred on President James 
R. Aiigell, of Yale University. Secretary of State 
Charles E. Hughes made the chief address at tho 
dinner. 

A MEMORiAT- service for the late Dr, Henry Marion 
Howe, the distinguished metallurgist, for many years 
professor at Columbia University, will be held at the 
Cathedral of St. John the Divine at 6 P. M. on Octo- 
ber 25. Among tho speakers will be Professor M. I. 
Papin, of Columbia University. 

In addition to giving the Silliman lectures at Yale 
University, Dr. Niels Bohr, professor of physics in 
the University of Copenhagen, is giving the Simpson 
lectures at Amherst Collie. 

G. F. IjOuohlin has been made acting chief of the 
section of metalliferous deposits, division of geology, 
in the U. S. Geological Survey. 

WiiiLiAM B. Hill has been elected president of the 
board of trustees of the Hoagland Laboratory of 


Brooklyn, said to be first laboratory in this eonn- 
txy to have been built and privately endowed fitKr 
teriolpgioal research and the advancement of medical 
science.” 

Colonel Charles ELeller, of the Corpe of Bhgi- 
neers, has been retired from active duty in the army 
after more than thirty-seven years of service. He is 
now engaged in the solution of engineering prdblema 
in connection with waterpower development on the Pit 
River in California. 

Prob^sor Eugene E. Haskell, formerly dean of 
tfie College of Civil Engineering of Cornell Univer- 
versity, who has more recently been emeritus pro- 
fessor of experimental hydraulics, left Ithaca on Au- 
gust 20, with Mrs. Haskell, for Hamburg, New York, 
where they will make their home. Dean Haskell has 
retired from active eiigineering duties, but will oc- 
cupy himself in a consulting capacity in his profes- 
sion with Buffalo associates. 

WiiiLtAM B. Plummer, formerly research chemist 
for the Qrasselli Chemical Company, is now asso- 
ciated in the same capacity with the Combustion Utili- 
ties Corporation, Long Island City, N. Y. 

Richard Fisher, formerly of the chemistry depart- 
ment of the University of Illinois, has accepted a posi- 
tion as research chemist with the same company. 

Dr. L. Emmett Holt has been assigned as visiting 
professor of pediatrics to the Peking (China) Union 
Medical College, by the Rockefeller Foundation. Dr, 
Holt, who is on his way to the Orient, will conduct a 
three months’ series of lectures. He will also make a 
survey of child health methods as practiced in various 
countries and plans to return . to New York next 
summer. 

Da. Lee db Forest returned from Europe on Octo- 
ber 1, on board the French liner Pons. Dr. de For- 
est brought with him a device known as the oscillating 
audion which he said would greatly facilitate broad- 
casting. 

Professor R. C. Gibbs, professor of physics at 
Cornell University, will spend the coming year on 
sabbatic leave as an associate in the research depart- 
ment at the California Institute of Technology at 
Pasadena. 

At the recent centenary of the Royal Asiatic So- 
ciety held in London, Professor James H. Breasted 
represented the University of Chicago and ProfesflOJ* 
Albert T, Clay of Yale University. 

Dean R. L. Saokett, of the school of engineering 
at, the Pennsylvania State CoUege> ia visiting tedindeal 
college ERd university in Europe. 
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ia engaged in the work of start* 
experiment stations for the 
nHiittt of Salvador^ Central America. He may 
> :ltil^addftiiifeed in care of the American Legation at San 

BiiOOB^ of the School of Medicine 
of the University of Eochegter, will de- 
Harvey Society Lecture at the New 
Vort 4ii^y of Medicine^ on Saturday evening) 
No^^ber 3. His subject will be “The utilization of 
animal body.” 

P-^TAVUD CosTA) professor of electrology and 
the University of Madrid, has been in- 
vited to lecture at the Battle Creek Sanitarium and 
at oertam universities in this country. 

lhafc d^th is announced of Professor Tomasso Sal- 
?a4b^ of Turin, known for his work in ornithology. 

Mb. John D. Roorkfkller, Jr., has given $500,000 
towai^d tbe endowment fund of $2,000,000 of the New 
JTork Zoological Society and will contribute $500,000 
more ns soon as tlie society raises another million. 
Mr. Edward S. Harkness has subscribed $100,000 and 
the estate of Mrs. Frederic Perris Thompson $50,000. 
i-or some time the society has been carrying educa- 
tional, philanthropic and civic burdens far beyond its 
financial resources, Mr. Rockefeller’s gift is without 
fttftrietions and its income becomes immediately 
'^a^ailgble. 

; V I , 

WitiLSON, a member of the board of coinmis- 
'^•ioners of Cook County, and chairman of the county 
committee on a zoological park for Chicago, reports 
ihnt as approved by the legislature, the county is pre* 
filtred to submit to the voters in November a proposed 
last of $500,000 a year for five years and $250,000 a 
annually there.after. The larger sum is to equip 
Zoological Park, the smaller to maintain it after 
Mik established. Land for the proposed park at 
ICiverside in the Cook County Forest Preserves, where 
the' animals will be exhibited on a plan which will al- 
' low them to roam free, instead of confined in cages, 
■was a gift to the county board for the purpose. Re* 
ccntly the board signed a twenty-five year contract 
Which turns over the management to the Chicago 
' laelogical Society. 

The Society of Chemical Industry will meet in 
'^iftris from October 20 to 25. It will be particularly 
'll&voted to the agricultural applications of chemistry. 

^, ; ^Tkb sixtieth anniversary of the founding of the 
^ntomologicai Society of Ontario will be celebrated 
,^y a series of meetings to be held in Ottawa on No- 
, pinber 1, 2 and 3. 

Wb leam from Nature that the International Com- 
; of Eogenies met at Lnnd in Sweden on Sep- 
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tember 1 and 3 under the cliairmanship of Major 
X^eonard Darwin. Various resolutions were passed, 
and the question where the next international congress 
should be held was discussed. Professors Nilsson- 
Ehle and Johansson were appointed members of the 
commission. The commission was entertained at din- 
ner by the Mendelian Society and visited the Swedish 
Institute of Genetics at Akarp, near Lund, and the 
Swedish State Institute for Race Biological Investi- 
gation. These are the only institutions in the world 
for genetics or eugenics which are state-endowed. 

The sixth annual joint convention of the American 
Sections of the Science Society of China and the 
Chinese Engineering Society was held at Brown Uni- 
versity, Providence, R. L, from September 7 to 15, 
inclusive. Seventeen papers were presented at the 
forum meeting and the technical sessions. Most of 
these papers will be published in “Science” (Chinese), 
the official organ of the Science Society of Chino. 
Among the papers were “Some Theories in Combina- 
tory Analysis,” by C. J. Chin, of the University of 
Chicago; “The Effect of Hydrostatic Pressure on the 
Magnetic Permeability of Iron, Cobalt and Nickel,” 
by C. S. Yeh, of Harvard University; “Production of 
Non-Corrosive Alloys,” by E. C, Y. Cheng, of Colum- 
bia University. These papers will probably appear 
in American Journal of Mathematics, Physical Re-- 
view and the Journal of American Electro-chemical 
Society, respectively. The speakers of the conven- 
tion included Mr. J. R. Freeman, cx-president of the 
American Socictj^ of Mechanical Engineers and the 
American Society of Chemical Engineers; Professor 
Harold B, Smith, director of Electrical Engineering 
Department of Worcester Polytechnic Institute, and 
Dr. J. A. L. Waddell, consulting engineer. 

The next meeting of the Americiin Electrochemioal 
Society will take place April 24, 25 and 26, 1924, in 
Philadelphia, with headquarters at the Bellevue- 
Stratford. The principal attractions of the technical 
program will be the two Symposia, as follows: “Re- 
cent progress in electrodeposition,” S. Skowronaki, 
research chemist, Raritan Copper Works, Perth Am- 
boy, N. J., chairman, and “Organic electrochemistry,” 
C. J. Thatcher, chemical engineer and electrochemist, 
New York City, chairman, 

A PARTY of British medical students bos recently 
completed a Continental tour under the auspices of 
the National Union of Students of Great Britain, a 
body affiliated to the International Confederation of 
Students, The party comprised members of the Uni- 
versities of Oxford, London, Manchester, IJvorpool, 
Leeds, Edinburgh and Glasgow; and the medical cen- 
ters visited included Paris, Brussels, Vienna, Prague, 
Berlin, Munich, Leyden and Zilrich, 
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Aptotktment of an unpaid commission to super- 
vtM the organisation of medioal research workers was 
reoommended by M. Douglas Flattery^ of Boston, 
ehairman of the special committee on medical re- 
search, during a conference with President Coolidge 
am October 9. Mr. Flattery also recommended tl»e 
enactment of legislation for a national study of pre- 
ventive medicine. This is in line with a recommenda- 
tion made to President Harding about two years ago, 
which Was discussed and approved by the cabinet. 
At that time President Harding referred the matter 
to Brigadier General Sawyer, his personal physician, 
to make such other recommendations as might seem 
suitable to him. The plan included the organization 
of all scientido workers in such colleges and labora- 
tories as have laboratory equipment together with 
chemists, physicists, biologists, bacteriologists, physi- 
ologists and other scientific men working in related 
Reids. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Suit was filed in the circuit court on October 1, 
asking approval of the plans to raze the old Rush 
Medical College buildings at Harrison and Wood 
Streets, and to erect a $400,000 building to-be known 
as the Rawson Clinical Laboratories, for which Fred- 
erick H. Rawson donated the sum of $300,000. The 
University of Chicago, according to the plan, will 
take over the property and build the new laboratory. 
A contract between the college and the university has 
been tentatively adopted, pending the approval of the 
court. A program which provides for the expendi- 
ture of $6,300,000, gifts to the university for the ad- 
vancement of medical education, is to be carried out, 
the bill states, and includes the building of a hospital 
of 200 beds on the university campus. 

The president of Cuba has issued an order estab- 
lishing a university governing assembly. It is to con- 
fiiat of thirty professors, thirty alumni and thirty stu- 
dents, and this body ynll have charge of the manage- 
ment of the university. 

Dr. Weluam M, Marriott, chief of tlie department 
of diseases of children, Washington University Medi- 
oal School, St. lAJuis, has been appointed dean of the 
school to succeed Dr. Nathaniel Allison, who becomes 
professor of orthopedic surgery at Harvard Univer- 
sity Medical School, Boston. 

Professor C. W. Parmklice has been made head of 
the department of Ceramic Engineering at the Uni- 
versity of Illinois, where he has been professor since 
1916. 

Professor J. W. McOoliiOCH, of the Kansas State 
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Collie, has been named acting bend ol the 
ogy department at the ooll^ during the a b iaMii ^ 
Professor G. A. Dean, who has a yearis leave wih 
senoe. 

Dr. AiiFrsp S. Romek has been appointed aesDoate 
professor of vertebrate paleontology in the Utoveniily 
of Chicago. Dr. Romer has be^ working in ^ 
American Museum of Natural History and the ^ 
partment of anatomy of New York University. . 

Edwin B. Powers, associate professor of anatesny 
at the College of Medicine of the University of Test*' 
nessee, at Memphis, is on leave for the year to 
charge of the department of zoology of Idle Univen^ty 
of Tennessee at Knoxville. 

Dr. Charles F. Martin has been appointed dean 
of McGill University faculty of medicine to snooeed 
Dr. George E. Armstrong. 

Dr. George D. Porter has been appointed head 
ph 3 rBical director at the University of Toronto to sue- 
oeod Dr. James W. Barton, who resigned last spring. 


DISCUSSION AND CORRESPONDENCE 

THE SIGNIFICANCE OF THE « FOLIAR RAY " 

In a recently published article entitled ^^The sig> 
nifleanoe of the 'Foliar Ray’ in the evolution of 
Herbaceous Angiosperms” it becomes evident that the 
authors now have their facts in hand. May we ask 
that they will credit ua with the same elementary 
common sense. The difference of opinion seems to 
have resolved itself mostly into a question of termi- 
nology. In the original article by Messrs. Sinnoit and 
Bailey which appeared in 1014 there was a funda- 
mental mieconceptioo. The bands of "interfaseicolar 
parenchyma” found in herbaoeous stems are decid- 
edly not the homologues of the radial bands which 
subtend the leaf traces. The attribution of such an 
idea to "Jeffrey and his school” was a mistake and 
the demolition of this man of straw has wasted much 
valuable journal space. 

The writer believes that our critics still fail to 
realize the importance of nodal modifications around 
incoming leaf traces where storage is initiated. That 
the thinning of the stem and consequent obliteration 
of the radial storage ray led to the vertical extension 
of the flanking portions is still our own belief. In- 
coming food must be stored somewhere, and if the 
old storage region is being obliterated tfarongli a 
redaction in the foliar parenchyma outside the trace 
what is more logical than to suppose that the flank- 
ing tissue played up to flt the new ifltoatiom 

Coimrsbn of traoheidal fassue into parenchyiua on 
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tile in«y be called ^‘widening of 

:iB^(pjp[iaiy W greater eatiefaotion in 

rnm^km imMieacbwg the herbaceoue stem, 

hawem, 4li* inrSkir haeti A>and that the student grasps 
the aihllitioii batl«r ^viuilf he realises that the sabtend- 
iog ^nodid 8iiid ilM||})ei«nchyma which ilanks the 

traee on eldest side auntrbut parts of one physiological 
SIfrtem vlweiiJii^ food storage. As to its actual 
]diylogiay thfe tiiwwii' would seem to represent a com- 
ptax vastM pHrenohyma united with vertical 
series e<jt bMk^itnoe the same thing can be said 
of Ijte sobteniiMil py there is no real difference be- 
tisean tbeiw. 1!b»vflanking tissue is certainly not a 
ringla rey hroadeMd out. Our critics are in danger 
hem of aetttng nfr-4he same subtle doctrine of spe- 
eifieify of tjsansai animates those realists who are 
so obsiped by Uib Platonic Idea of the stele that 
they can seiiBe inseginary lines running across a leaf 
gap to aapanda eortex from pith. 

As to the Pel that some trees and shrubs have 
foliar tay% tbab^Would seem to have been known for 
soxaa tltaa lit &ct it serves as the very basis from 
whieh the theosy takes its departure. The damning 
faet that eertaKii herbaceous stems, on the other hand, 
have ‘^essentkdly continuous vascular cylinders’’ is to 
be regretted^ perhaps, but it only shows that nature 
refiUM to be forced into ways of absolutism in her 
operations. 

So far as the writer can see we have come to a 
svdMdaiitial baris of agreement as to facts. 

MeMVe. Skttiott and Bailey admit that foliar rays 
laay oeeur k aerial stems, and they realize that ^^high 
umlttHriate says” or flanking storage parenchyma of 
a teaf trace is not the same thing as a subtending 
ray, tosoee tfcINiy won’t search any longer for leaf traces 
on the central side of such a flanking band. 

The writer, on his part, is willing to call flanking 
tissue a medullary ray, though truth to tell, both 
tbrms are poor ones for the tissue in question. Fur- 
i^er he gladly admits the existence of trees with leaf 
rays and herbs without any. 

So all coasidered we come to substantial agreement 
as to bow a tree became an herb. As far as the writer 
is eoammad the affair is closed. 

E. E. ToBWEr 

MaagapwsgTOB AoaiouiirtmAii CorjJsiGm 

FEMORAL DEFORMATION 
an examination of skeletal material from 
an site at Roebuck, Ontario, it was 

foipid. fl^ in many cases a certain amount of dissim- 
arifited between the right and left femora of 
the 8IUM individual. When paired femora were 
by side on the same level, and with their 
together, it was found that their 
on different levdi^ the right being usually 


the higher. This difference in the heights of the 
heads was due to a difference in the forward angles of 
the necks of the femora, that is, the angle between 
the neck of the femur and the horizontal. No twists 
or other abnormalities were observed in the shafts. 

The deformity seems to have been very general 
among the inhabitants of this site. Of twenty-three 
pairs of adult femora examined, only three pairs were 
normal. The deformity is noticeable also among the 
bones of children, and even among infants so small 
that it is quite certain that they never walked. This 
would seem to prove that the deformity was congeni^ 
tal, and shows that it was certainly not the direct 
result of any habitual occupation. 

Detailed examination has been made only in the 
case of adult skeletons. It shows that of twenty-one 
pairs of bones seventeen had the right deformed and 
six the left, two pairs having both bones deformed. 
In the case of tlm latter, the inclination of the necks 
was in opposite directions. 

Although it has been asserted that the apparent 
hereditary nature of the deformity shows that it was 
not the direct result of habitual occupation of any 
sort, still habitual occupation may have been its pri- 
mary cause. If it bad been caused for generations 
by occupation it would ultimately, it may be pre- 
sumed, be handed on by heredity ; and thus a theoreti- 
cal cause for the deformity may be found both in the 
case of adults and of children. 

G. E. Rhoades 

Ottawa, Canada 

A CASE OF SUPERSENSmVENESS TO THE 
POISONOUS ACTION OF THE 
CASTOR BEAN 

The frequency with which the castor bean seed is 
used in elementary courses in botany makes it seem 
advisable to record a case of supersensitiveness to the 
poisonous action of the castor bean plant which came 
under my observation. 

The subject, Miss K., while taking the laboratory 
work in botany as a student developed a severe case 
of what appeared to be hay fever. It was apparently 
associated with something used in the laboratory. Not 
until a year later when she acted as an assistant in 
the same course was the castor bean found to be the 
cause. 

The attacks were initiated with severe sneezing and 
some headache and general discomfort a few minutes 
after exposure. Her face became inflamed and puffy, 
eyes reddened and swelled, breathing was accom- 
panied by a wheezy sensation. The mucous mem- 
branes were decide^y izritated and later cracked. 
The surface of the cornea of the eye in some oases 
became slightly wrinkled. After the heaviest attack 
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Miss K. was oonfiiied to her bed for three days, and 
the a£ter-e£[ects lasted for two weeks. 

It was not necessary for her to handle the castor 
beans but merely to be in the room where they were 
dissected. In fact, in one instance a few beans were 
used in the laboratory in the morning from 10 to 12 
when Miss K. was not present and was not aware of 
their being used. A few minutes after she came into 
the laboratory in the afternoon at one typical symp- 
toms with sneezing and headache developed. 

The castor bean plant had an effect similar to that 
of the bean, Within a few minutes after cutting the 
leaves and stems of a castor bean plant for histologi- 
cal purposes Miss K. sulfered from a mild but typical 
attack. 

Out of several hundred students the case mentioned 
is the only one of its type I have observed. It was 
noted, however, that one of the instructors suffered 
from a badly Indamed eye due to rubbing it with his 
fingers after dissecting some castor beans. Pammel, 
in discussing the castor oil beati in his manual of 
poisonous plants, states that case is known of a 
young lady whose eyes became inflamed when in con- 
tact with a mere trace of the material in the labora- 
tory," 

Effects from the castor bean similar to those de- 
scribed may be mistaken for colds or for attacks of 
hay fever produced by pollen. 

WiLLUM J. Robbins 

University or Missouri 


QUOTATIONS 

INDUSTRY AND CHEMICAL RESEARCH 

Why do clear-thinking, well-informed business men 
who hold the stock or compose the directorates of 
companies in our chemical engineering industries fw) 
frequently disparage a policy of research? An old 
riddle which is growing more perplexing as it ages I 
To regard a technical staff as a semi-liability at best, 
to di>spe«.se with it whenever storm clouds gather on 
the business horizon — such is altogether too frequently 
the creed of those who pass upon expenditures. No 
more clear-cut evidence of such folly, or rather the 
wisdom of the maintenance of research, has come to 
our attention recently than the remarkable story of 
achievement made by one of the great yeast com- 
panie.s. This story is at once an inspiration to the 
research worker and a rebuke to those whose first 
thought is to reduce the technical staff in time of 
financial difficulty. 

A few years ago yeast was made by this particular 
company from a cereal mash on an enormous scale 
and in eleven plants. About one quarter of the grain 
was converted to yeast; frqm the mash alcoholic bev- 
erages and allied products were produced whiefa 
yielded sufficient revenue to moke possible a very low 


margin of profit on the yaagb 
trance into the war. Edible aereada eemld m letter 
be used. Research found a manner of esMt oate iw 
a substitute. Labor cost roae as higli at 260 per eoui 
above the pre-war level. As im ofleet to reesondi 
developed a process to inoreoee tbe yietd to a %iQ?e 
previously unheard of. 

Then prohibition came, seemingly ^to ei^ llm eliinex^ 
Competition with industrial alcobot uciekeani ODuld not 
be met wdth the costly high-grade gndn idcohol pro- 
duced by this process. Yet wlftoiit tiiis market the 
cost of yeast must be substantiidly inemwadi Again 
after a real stni^le on the part of ^ reeaardi staff 
in a comparatively unknown and poorly charted field 
of chemistry the answer was found — ^production from 
new materials with the evolution of no alcohol and of 
almost no other side products. The net result of its 
research, which was well paid for, enabled this com- 
pany to maintain its retail prices at pre-war stwnd- 
ards through years of rapidly shiftiiig eoonomio con- 
ditions. Its process reached an eiBetency of practi- 
cally 100 per cent, conversion of raw matctrial to 
yeast. Its product was improved, its sales wm in- 
creased, its research facilities developed to the high- 
est point. And all this through a period when many 
firms were endeavoring to weather the storm by put- 
ting a sign over the laboratory door, ‘‘This Way 
Out." 

We have cited other similar instances; we shall cite 
more. Research, despite the many kicks it baa bad, is 
alive and growing. Here is added Joatifieatioii fbr 
our contention that it is indispensable in tryij^ as 
well as in prosperous periods. Properly directed, 
there is no better manner of insuring increased divi- 
dends . — Chemical and Metallurgical Ettptffwsrtnp. 


SCIENTIFIC BOOKS 

Text-hook of Agricultural Bacteriology. By F- 
Lohnis, Ph.D,, U, S. Department of Agricnlture^ 
and E, B. Frkd, Ph.D,, University of Wisconsin. 
New York, McGraw-Hill Book Company, 1923» 283 
pp,, 10 plates, 66 illustrations in the text 

Tnis work, as the authors indicate in their preface, 
is largely based upon the senior author's ‘^Orlesungen 
liber landwirtschaftliche Bakteriologie,” pubtisbed in 
1913, and representing the material collected duadxig 
eleven years’ experience in teaching and research at 
the University of Leipzig. It is, moreover, mtwe than 
a translation of Lhhnis's "Vorlesungen,” represeht^ 
a thorough revision and a rearrangement of the indh 
ject matter to make it more useful to the Amerlean 
and British reader. 

Following an introduction which inolndes a 
of the history and scope of bacteriology, tlw 
to the main portion of the iKwk 
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iMBar); Part 1— ^General mor- 

pi^iMogy of baoteria and related or- 
and soil bacteriology.” 
j fa a li d p g aooi^ tikaa most authors the importance of 
ma H rip g the atodent of bacteriology acquainted with 
1^ ^xfidamntal pmeipies of morphology and physi- 
ology before proceediiig to the applied bacteriology 
of ogricultiiio^ tbe authors have wisely devoted half 
of their to important subject. 

This ground haa been thoroughly covered in a 
distinotive and mmsually instructive fashion. The 
refresbing oa^igiiiidity of the ^'Vorlesungen/’ in the 
opinion of the xevieweri lies in the fact that this work 
ctosely fallowed the form of the author^s own lectures 
in Bgricnltnral bacteriology. In this new work the 
subjeot-matter ia handled in essentially the same 
order, and altbongh the actual subdivision into lec- 
tures has been somewhat changed, the original logical 
method and lucid style are preserved. The seven 
chapters of ^ first part deal with the fundamoiitals 
in such a way that the student is well prepared for 
the specialised parts that follow, and students of 
other branches of bacteriology than agricultural will 
find this half of the text-book well worthy of study. 
Not only are bacteria discussed, but related micro- 
organisms^ yeasts, fungi and protosoa are included 
in relation to their development and activities. Sub- 
ject® dealt with include morphology, development, 
claasifioationi relation to environment, methods of 
eottivation, control and physiological activities and 
relationships. The chapter on the activities of bac- 
teria and related microorganisms, comprising some 
sixty pages^ is specially thorough, and covers such 
subjects as the cycles of the elements in an unusually 
dear manx^r. 

Part II deals with dairy and soil bacteriology. 
Following a chapter on the microbiology of food- 
stuflEs are chapters on the relation of bacteria and 
other microorganisras to milk, butter, cheese, water 
and sewage, manure and soils. It might be objected 
that the important subjects of bacteria in relation to 
animal apd plant diseases have not been covered. 
Both these fields, however, represent more or less dis- 
tinct lines of scientific specialization, in distinction to 
that which is usually understood as agricultural bac- 
texiology^ and are related more properly to veterinary 
medicine and general plant pathology. The authors 
have mentioned their bearing to bacteriological physi- 
oihgQr in Part I, but have, os indicated, reserved Part 
tl tor dairy and soil problems. To these seven chap- 
ha'®6 been dedicated, and the authors, in consider- 
the Tarioas subjects, have followed the uniform 
of discussing first germ content, then bactenal 
and following up with the practical appli- 
e|;|^ each ca^ 

the book adequate zeferenees on all 


essential points are made to the special literature of 
the subject, and in this regard the authors have in- 
cluded the most recent investigations. Special men- 
tion must be made of the illustrations in this text- 
book, almost all of which are original. These consist 
of 66 figures and 10 full-page plates, of which 7 are 
colored. For originality and excellence of reproduc- 
tion these are the best we have seen in bacteriological 
literature, and add greatly to tbe value of the work, 
which is to be highly recommended for student use, 

A. GaA2^T LocBmiU> 

Ottawa,, Canada 

SPECIAL ARTICLES 

A REMARKABLE DEVELOPMENT OF THE 
SPOROPHYTE IN ANTHOCEROS 

The genus Anthocoros is of special interest, as it 
more nearly approaches the Pteridophytes in the 
character of its sporophyte than does any other Bryo- 
phyte. 

Of the American species of Anthoceros, A. fusi- 
formis Aust., a very common species of the Pacific 
Coast, has much the longest sporophyte, which fre- 
quently reaches a length of two to three inches, or 
even more. The sporophytes are often produced in 
large numbers, so that a patch of fruiting plants 
looks like a tuft of fine grass. 

The writer recently received from Dr. G. J, Pciroe 
a number of specimens of A. fueiformia collected near 
Carmel, California, which showed a development of 
the sporophyte far exceeding anything hitherto re- 
corded, so far as he is aw^are. 

Some of these were full six inches (16 cm) in 
length, and were still actively growing. This is nearly 
twice the maximimi length, 9 cm, recorded by Howe^ 
for this species, and much exceeds anything seen by 
the writer in many years' collecting of Anthoeero- 
taceao in various parts of the world. 

Not only was there a remarkable increase in length, 
but the sporophytes were notably thicker than the 
normal ones. 

Sections of some of these enlarged sporophytes 
showed that spore-fonnation had been almost com- 
pletely suppressed in the basal region and the outer 
green tissue was much more extensive than in nor- 
mal sporophytes. Still more striking was the greatly 
increased size of the central strand of tissue (colu- 
mella), which might almost be denominated a simple 
vascular bundle. 

Tbe foot was also greatly enlarged and in two 
oases examined, the lower surface was almost com- 
pletely exposed, and it is quite possible could absorb 

^Howo, M. A., '^The Anthoeerotaceae of North 
Ameriea,” BuU. Tor. Bot Club, p. 17, im. 
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water from below, without the intervention of the 
gametophytio tissues whieh had mostly withered. In- 
deed it looks as if these large sporophyies may have 
attained very nearly the complete independence char- 
acteristic of the Pteridophytes. 

Usually A, fusiformia ripens its spores in the late 
spring, and both gametopbyte and sporophyte dry up 
completely. The former, however, revives with the 
aiutmnn rains. These large sporophytes were un- 
doubtedly left over from last season and probably 
began to form some time in the autumn of 1922, as 
fertilization normally takes place within a short time 
after the first heavy rains, which last year fell early 
in October. 

The writer visited the locality, San Jose Canyon, 
where these were collected. This is one of many small 
canyons south of Monterey, open to the ocean, so 
that they are invaded by the summer sea*fogs. There 
is a permanent stream, along whose banks fine red- 
woods, sycamores and alders were growing, as well as 
a rich growth of such liverworts as Fegatella and 
Marchantia, and several mosses. 

The Anthoeeros plants grew on low sandy banks, 
nbt far above the water level, and some of them 
showed fresh growth and bore a number of relatively 
young sporophytes. 

Douglas Houghton Campbell 

Btanfoiu) University 

THE EFFECT OF THE REMOVAL OF THE 
MICRONUCLEUS 

The micronucleus in ciliates has commonly been 
considered to have solely a germinal function. In 
contrast with the inacronucleus which, it is thought, 
serves for the upkeep of the individual, the micro- 
nucleus on the other hand is believed to provide ex- 
clusively for the maintenance of the race. This theory 
chiefly originates in applying to the Ciliata Weis- 
mann's hypothesis on the continuity of the germ 
plasm. 

To ascertain the actual function of the micronucleus 
one must, of course, finally provide experimental 
means. This has been done by certain investigators 
(Balbiani, LeDantec, Lewin, et al) who have removed 
the micronucleus from several ciliates, but this was 
accomplished by the excision of that part of the 
organism wherein the organelle lies. This method 
entails the burden of the regeneration of more or less 
of the organism and involves the possible removal of 
equally important stuffs. 

The removal of the micronucleus from the fresh- 
water ciliate, Euploiea patella, has been successfully 
accomplished in more than fifty specimens by means 
of a mercury mioropipette without causing any addi- 
tional injury except the loss of a meager amount of 
cytoplasm immediately aurrounding the removed 


organelle. Euplotea so o|>er%B%)pifiti loaiw 

lived longer than five deys nori^^lll^ dfsfded arierk 

than twice, so far as could ' "A 

failed to divide at ail and liv^l0^ fiso 

average life is about three d4|^* 

were fixed and stained showef '^lia oif 

micronucleus, hence it was not li i i ia iB ai lid. 

nal controls from which oytopla^^ 

of the organism or portions of htA 

been removed formed vigorous riliii 

The few earlier reports, espeollSy of Luwltk limd 
LeDantec, of ciliates having f ormdl 
having regenerated the mioronuclau^lf &m eatpe^ 
mental removal of this organelle, tkbt bMQ Mh 
stnntiated by any of the experimartd wnwlt done 
within the past dozen years. Sevltel tttees of dif- 
ferent species of ciliates have rec^ifliy beeh iiXteti- 
siv^y studied (Woodruff) and found % eAOdt 1bo 
morphological micronucleus. These faeee thrive atp- 
parently indefinitely. Conjugation elHlsr Is not at- 
tempted or the eonjugants always die. Two of tlMMU 
races have been known to arise from h xoloronutileate 
race which did conjugate normally, Wbodntff (1921) 
has suggested that the macro- and mioro^imcleas msy 
have formed together in such races in ^'amiihinu- 
cleus/* which would be adequate for alf lifU phenom- 
ena, but which Would not permit the germinal 
chromatin in the micronucleus to bec<»B» dvidlable 
for conjugation and endomixis. A 
micronucleus would, accordingly, not be neehaiHaly |br 
the vegetative life of the organism. The oeettrrvnee 
of such a nuclear change, however, is ae yet Uot 
established. 

If the micronucleus is solely germinal ih ftmcttoh, 
it would be expected that a ciliate with ax) Other in- 
jury than the loss of this organelle would give rise to 
a race asexually. The evidence from expe^Hbnentg ou 
Euplotea patella goes to show that it can nOt oontintie 
to live and divide without the micronucleus. Ji»rt 
what r6Ie further than germinal the 
plays is problematical. Hertwig, Calkins isdl otiElsrs 
have maintained that the nucleus gives Off eerbdxi 
formative substances, perhaps like enzymes, ate 
exhausted during cell-division. The results of 
experiments thus far carried out on Euplotee 
that the micronucleus performs some such rfili tbi 
economy of this ciliate. The amount of tiie 
thetioal substance present in the cytoplaam at tl# 
tiirie of the rmoval of the micronucleus woi^ dSiW* 
mine the number of divisions possible before 
Dlvisian being impossible, death might ensue b 
condition comparable to senescence in tlm 
ceu or possibly from a surfeit of food whirik iVittt 
nonmdly be relieved by division. ) 

c. V. 

XJitcramtrt w Oumiimk ■ 
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,Tk$ nae of radon in studying radio-chemical problems: 

6* 0^ Lum^ 

The dietemiwnation by a ahemioal method of the mean 
ejfeeUoe path of alpha-particles in small spheres: 8. C. 

4xid D. 0. BAKDWEiiL. The moan linear path of 
alpha-partielet in a gaa contained in a sphere depends on 
1^0 pednt of oH^n pf the particle. If from the wall, it 
is OJS X the radius of the sphere; if from the gas itself) 
it 18 0.75 X the radius. In order to determine the exact 
valoe under the experimental conditions in gas reactions, 
two aeries of meaenroments were made of the rate of 
combination of electrolTtic hydrogen and oxygen: (1) 
with radon eoniined at the center of the reaction sphere, 
(2) with it mixed with the gases. The ratio of the 
velocity in (2) to that in (1) is, after suitable correc- 
tion, that fraction of r sought* The value obtained is 
0.61 X A possible interpretation in terms of diffusion 
of active deposit is presented. 

Meoieion of the chemical effect of recoil atoms: S. G. 
liiNO and B* 0. Bardwhll. The experiments on tho 
effect of recoil atoms in contributing to the chemical 
effects of radon in hydrogen and oxygen electrolytic 
mixture have been repeated under somewhat more favor- 
able conditions than those originally employed in part 
H. The results confirm the earlier experimental ones 
satisfactorily. Certain apparent discrepancies between 
the inverse square of the diameter law aud the recoil 
atom effect arc removed. 

Ojsidotion, reduction and decomposition of the oxides 
of carbon; S. C. Lind and D. C. Baedwell. The rate 
of the following gas reactions have been studied kineti- 
eaUy when produced at ordinary temperature by radon: 
The decomposition of 00 and of 00, (no reaction) ; 
oxidation of CO by O,; reduction of CO and of CO, by 
Hf All of the rates are relatively rapid except that of 
decomposition of CO,. The M/N values are mainly those 
to be expected on the theory of active gas ions forming 
addition products with one or two neutral molecules. 
The theory is advanced that tho CO, ion reacts with 
neutral CO, to form an addition product (just as in tho 
ooie of CO), but that this complex again decomposes 
into CO,, giving no resultant reaction. This is supported 
by the evidence obtained by introducing H, as an accep- 
ter for the 00, ions which is found to load to rapid 
redaction of C0«. It is shown that it is not merely a 
matter of the action of active hydrogen on neutral 00,. 
The products of all the reactions have been analyzed, 
but owing to the small quantities of gases being dealt 
Mik, some of the results are not yet regarded as ffnal. 

A method for photographing the disintegrOiion of 
aitd photographs of single and double otemte col- 
Usiofis, and a new type of rays: Wxlluu D. Harkins 
mud B, W. Btak« In the collision of an alpha particle 
«r hsUnm nucleus with the nucleus of on atom of ait 
IhfM. tve^s are seen to radiate from a point* If a 
fearth track is present it represents either (1) the dis- 


integration of tho bombarded nucleus, or (2) a double 
collision. In a simple ooUision momentum is conserved, 
and all of the tracks He in one plane. In a disintegra- 
tion or a double collision momentum should be conserved 
if all of the tracks are considered, but, unless by acci- 
dent, all of the tracks will not be coplauar. By taking 
41,000 photographs of alpha ray tracks in air, argon and 
other gases the writers have obtained two photographs 
which represent cither double collisioua, a very improb- 
able event, or an atomic disintegration* One of these 
was obtained in air, the other in argon. The photograph 
in argon gives the appearance to be expected if the 
hoUutn nucleus first hit an argon nucleus and the argon 
nucleus, within a distance of % mm, hit a second argon 
nucleus. A double collision of this kind is very much 
more improbable in air than in argon, and the photo- 
graph secured in air seems to indicate that a double col- 
lision did not occur. A new kind of rays, callDd seta 
rays, have been found. 

Reactions in phosgene solution. 1: AIbBErt T. O. 
Gsehank. Liquid COOl, does not react with metals nor 
is it in general a solvent for metallic salts (Beckmann 
and Junker). It dissolves AJCl, readily, forming phos- 
genates (Baud), Potassium, distilled in vacuo, covered 
with liquid COCl,, sliows no tanush after a year; this 
is typical of the inactivity of the metals towards this 
solvent. However, covered with COCl, and exposed to 
the sunlight in ordinary soft glass tubes, potasaium be- 
comes coated with a violet deposit, which has the appear- 
ance of finely divided potassium; copper and zinc are 
corroded; and aluminium dissolves as AlCls, producing 
a yellow solutiou, which soon develops enough color to 
stop tho reaction by absorbing the active wave lengths; 
in each case a gas (carbon monoxide) is evolved during 
isolation; magnesium is not attacked. Amalgamation 
makes A1 active towards liquid phosgene, but has no 
effect in the cose of Zn and Ou, whose chlorides are in- 
soluble. Chlorine dissolved in COCl, attacks A1 and Hg, 
but does not attack Mg. COCl, containing dissolved 
AlCl, attacks pottvasium, producing a rather voluminous 
precipitate and evolving a gaa The behavior of OOCl, 
towards the metals in the presence of AlCU is so unusual 
that this type of reactions has been given special study, 
the results of which are presented in another paper. 
Liquid COCl, converts KI Into KCl and I„ crystals of 
iodine separating from tho solution as tho reaction pro- 
coods; CNl is more slowly decomposed; the usefulness 
of KI -f NaaSiO, to separate 01, from COCl, is thus 
brought into question. 

£eactio9is in phosgene solution. II. The reaction of 
calcium with phosgene: Axbebt F. O. Gxikmann and 
Kenneth A. Gaoob. It has been shown that, while 
metals in general do not react with 0001,, a reaction 
may take place in tho presence of AlCl,, which is very 
soluble* In a preliminary survey, magnesium, calcium, 
zinc and cadmium, as well as potassium (as indicated in 
a previous paper) wore found to yield a gas, shown to 
be carbon monoxide, with COCl, in the presenoe of AlCl,. 
The compound with magnesium is liquid at ordinary 
temperatures, becomes very viscous when coaled, and 
yielda a two li^yer system with OOCb* This compound 
is under inveetigation. The compound with cadmium la 
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aiid appears to be very eolublOf bat the reactloa 
is ^ow; other methods of preparing it are being worked 
out Oaleium and magnesium react with great readiness, 
so that the reaction comes to completion in a relatively 
short time. It was found that the amount of action was 
proportional to the amount of A1G1« present, provided 
metal and COCI3 are in excess. By saturating solutions 
containing weighed amounts of AlOlt, and dephosgonating 
the salt formed, residues of constant composition were 
formed, whoso analysis led to the formula OaC],.2AlClg. 
Vapor teusion^composition measurements at 19.5° 0. 
showed that the crystals separating from the solution 
contain two molecules of phosgene, so that their formula 
is CaCli.2AJClg.200Cb. The vapor tension of the com* 
pound at this temporature is about 25 mm. 

The critical temperature and pressure of phosgene: 
Albgkt F. O. Qskmjinn and Quiubt W. Taylor. Meas- 
urements have been made of the critical temporature of 
OOOb, but as far as we are aware, the critical pressure 
has not been measured. The COCb used in thia invest!* 
gation was a technical sample obtained from the Chemi- 
cal Warfare Service, and was purided by passing the 
gas over the usual absorbents for impurities, and by 
repeated fractional distillation under diminished pres- 
sure, until the vapor pressure at zero became constant. 
It was found impoasible to prepare pure OOCl, in this 
way (see also Scienoe, 57, 564), as not one sample ex- 
amined showed monovariance when liquefied at higher 
tempeTatures. The value obtained for the critical pres- 
sure, Pc = 65 atm., is therefore probably somewhat too 
high. The value obtained for the critical temperature. 
To = 278 + 182, is one degree below that obtained by 
Haekspili and Mathiou, and five degrees below that ob- 
tained by Paterno and Mazzuchelli. 

TAtf measurement of the heat of adsorption of gases hy 
catalysts: B. A. Beebe and H. S. Taylor. A method 
has been devised for the direct measurement of heats of 
adsorption. It consists in determining the temperature 
rise produced in the mass of a given catalyst when the 
gas to be studied is introduced into the system. The 
catalyst material is contained in a special vacuum vessel 
to facilitate thermal insulation. The heat capacity of 
the system is determined hy liberating into the system 
a measured amount of eloctrical energy^ using a resis- 
tance wire distributed throughout, but insulated from, the 
catalyst. The heats of adsorption of hydrogen on nickel 
and on copper have been determined as 14,000-20,000 calo- 
ries and 9,600 calories respectively per mol of adsorbed 
gas. These values are markedly higher than the heat of 
vaporization (450 calories approx.). The measurements 
are being extended to other gases, other catalysts, and 
•other preparations of the above catalysts, since the 
values obtained depend in part on the charactoristics of 
the adsorbant. 

studies on solubility. The ideal activity coefficient of 
strong electrolytes in the presence of mi£ed electrolytes: 
J* N. BrOnsted and V. K. LaMee. 

Overooltage: Wiluam D. Harkins and H, S. Abaics. 
The hydrogen overvoltage of mercury is found to be a 
Unear function of the logarithm of the current density 
.over a very extensive range if the cathode is carefully 


prepolarized; it decreaaes t 
of temperature, and remains constant # 
varied between 34 and 2,300 mm. 
lyte by a stirrer or by bubbling gas through it 
the overvoltage of a number of metals, iiir 

those of high overvoltages at low current A 

superimposed alternating current lotrm 
in most cases but increases that of copper eiMPI'w 
low current densities, whether the 
rough. The overvoltage of 12 metala at 25 diip Bj | ||l 
determined over a considerable range of curr^hlMvegii^ 
In agreement with the early observations ^ ' 
overvoltage is found to be related to the podMiMilflVC 
element in the periodic system. Bough eatliote 
found to give lower overvoltages than smooth 
voltage increases with time. > . if 

Tm types of overvoltage: L, J. Buu3HSb, 

D. Harkins and Qerhabd Bietriohson. OppM«0%ia- 
ions conceruing the characteristics of overvi^tgtfg Vfhifh 
arisen through the failure to recognize thal therg Mifb 
overvoltages of two typos. What we will de^gdi^ 
type A overvoltage is peculiar to active meisll^ 
positive temperature coefilcient and its value 
closely to the single potential exhibited 
This type of overvoltage persists in certain teMiM 
even though the current density is quite high; OcU igU 
recent investigations have given incorrect iadtegtiotit fUi 
to the characteristics of ordinary overvoltage uantT* 
ing out the work in a range in which ovarvullfiga M 
type A is partly in effect. Ordinary or lypj B 
voltage has a negative temperature cooffleient 
the current densities investigated, is 2 mv per degiha 
for mercury, gold and copper; so thus far it has bUittk 
found to be independent of the metal. ' ' ^ 

Effect of pressure upon overvoltage: In 1914 Haitllis 
and Adams found that the hydrogen overvoltagU of 
cury remains practically constant between 14 and 
mm, and Newbury found oxygen overvoltage bO 
slant between 1 and 100 atmospheres. Later v«oih 
other investigators indicates that on the contrary hytiua* 
gen overvoltage, at least for mercury, lead and niolo^ 
increases with extreme rapidity as the pressure is lowoliid 
below 300 nun. The present investigation shovhi 
the apparent great increase is fictitious, and is probaMjf^ 
due to the failure of the comparison hydrogen electrdli^ 
used also as an anode, to function properly at low 
Bures. The present work indicates that in the 
mercury, lead, and nickel at least, the potential bf ^Uka 
cathode remains constant as the pressure is lowetwitt gg 
11 mm, so the increase of overvoltage is very sliglg^ 
being equal only to the small decrease of the pbteiAlA 
of the hydrogen electrode. These results were obtaliggi 
by using the mercurous sulphate electrode, instoid^i^^ 
the hydrogen electrode, os the direct standard of 
enee, and by a comparison of the hydrogen and 
ous sulphate electrodes at different pressures. 

Adsorption by precipitates VI; the adsorption 
cipitating ions from mk^ures of electrolytes: 

WsisSEi. The precipitation value for colloids of inli Btti i i 
of electrolytes is infioeueed by the so-called antagdliitlli 
action of the preoipitatbig ions and by the «iabiUiiai||^ 
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^ tho ioBt hwidiig the eame eherge u the colloid. 
In ehiHM where the iuflnenee of the etabUizi&g ion ie 
Alight* the precipitation valnea of mixturee show an 
appmctcimately additive Telatiouebip einoe the antagonistic 
aetion nf ions even of varying valence is not so marked 
as usually eupposed in the region below the precipitation 
concAAdtration of each. On the contrary, the antagonistic 
acthnaie frequently so slight that the precipitating effect 
of yti^tntfBs of ions of the same or varying valence is less 
instead of greater than the additive value because of 
relativi^ greater adsorption of each at concentrations 
considerably below their precipitation value. Investiga- 
tioai on the hydrous oxides of iron, chromium and tin 
with precipitating ions showing a wide variation in their 
degree of hydration, disprove Freundlich ’s view that the 
hydration of a colloid and of the precipitatixig ions de- 
tenninee whether coagulation takes place at a higher 
concentration with mixtures than with a single electro- 
lyte. The precipitation value of mixtures is higher than 
that of a Buigle electrolyte in case an ion having the 
same charge as the colloid is so strongly adsorbed within 
certain concentrations that it opposes the action of the 
precipitating ions. 

Adawption of dyes by pels wider a varying pH: E. K. 
Maana and Neil £. Gordon. Solutions of acid and 
basic dyes of a varying hydrogen ion concentration were 
shaken with silica, alumina and ferric oxide gels until 
equilibrium was established. The adsorption of dyes was 
then determined when it was found that the amount 
adsorbed by the ferric oxide and alumina gel in most 
cases was a function of the hydrogen ion concentration, 
while the change of adsorption with hydrogen ion was 
small in most cases with the silica gel. 

Adsorption of dyes by gels under a varying pH in the 
presence of i^rganic salts: 0. E. White and Neil E. 
Gordon. The adsorption of acid and basic dyes was 
tried with silica, alumina and ferric oxide gels, while the 
hydrogen ion was changed within such limits as were 
possible under the conditions of the experiment, and 
while some inorganic salts of a dednite concentration 
(usual .OdN) was present The inorganic salts cut down 
the adsorption in most cases. 

Adsorption by activated sugar charcoal: Elroy J. 
MQiLER. Evidence is presented to prove that adsorption 
of electrolytes from solution is accompanied by hydroly- 
sis. Solutions of a number of salts when treated with 
pure, ash and nitrogen-free, activated sugar charcoal 
beeame alkaline, indicating that some hydrolysis had 
taken place with subsequent adsorption of the acid. By 
suitable means these adsorbed acids were recovered from 
the charcoal, identidod and found to be equivalent in 
amount to the bases egt free. This is in aodord with the 
remits obtained by Bartell and Miller (J. Amer, Chem. 
Goe.* 44, 1966 [192^]* 45, 1100 [1923]) and in disagroe- 
toent with the views of Mlchaelis and Eona (Biochein. 
Zeit, 97, 57 [1919]), and Oddn and Anderson (/. Phys* 
Chem.t 25, 811 [1921]), who maintain that hydrolytic 
adsorption does not take place. 

Ad$orption of inorganie salts by alumina gel under a 
varying hydrogen ion concentration: E. B. Starkey and 
E. Gordon. .06N solutions of potassium nitrate, 


potassium sulfate, potassium acid phosphate and the 
same salts of calcium, each having a varying hydrogen- 
ion concentration, were shaken with alumina gel until 
equilibrium was established. The adsorption of the dif- 
ferent ions was determined. It was found that the 
hydrogen-ion eoncentratiou had marked effect on the 
amount of adsorption of the respective radicals. 

The rdle of hydrogen ion concentration in the precipi- 
tation of colloids: H. V. Tartar. A study has been 
made of the effect of hydrogen-ion concentration (pH) 
on the precipitation of mastic, gamboge, arscnious sul- 
fide and aluminium hydroxide with electrolytes. Each 
of the negatively charged colloids is precipitated by 
acids at a given hydrogen-ion concentration regardless 
of the concentration of the sol. Different bases precipi- 
tate aluminium hydroxide Sols of varying concentrations 
at the same pH. With salts, equal concentrations of 
ions of the valence are required to precipitate a given 
sol at the same pH and in nearly all cases the ion bearing 
a charge similar to that of the colloid particle is with- 
out effect. The efficiency of ions in precipitation is not 
absolute but roust be considered with reference to the 
hydrogen-ion concentration. 

Sffect of light and H-ion concentration on the forma- 
tion of colloidal gold in silicic acid gel, Ehythmic bands 
of purple of Cassius: Earl C. H. Davies. Experiments 
show that with silicic acid, gold chloride gels some re- 
markable effects of light are evident and that it is the 
light of short wave lengths wliich functions, if is 

present. The experiments remove W, D. Bancroft *b 
objection to H. H. Holmes ^ diffusion theory of Liesegang 
band formation. A series of experiments shows that 
there is a distinct relation between Hdou concentration 
and the size of the ‘‘pockets^* in which the gold is 
formed. A striking lecture experiment shows the influ- 
ence of light on reduction. Purple of Cassius was ob- 
tained in true Liesegang bands. 

The effect of hydrophillic colloids on the sise and dis- 
tribution of particles m electrolytic precipitation, I, 
Gelatin and basic lead carbonate: Dorman McBitrney 
and W. G. France. The analogy between the effect of 
gelatin on the character of the deposit in the electro- 
deposition of metals and the eleotro-prccipitation of salts 
is suggested. The effect of gelatin on the size and dis- 
tribution of particles in the electro-precipitation of basic 
lead carbonate at 20° 1® was studied. Photomicro- 

graphs of the product wore taken and the size and dis- 
tribution of particles determined by the method of 
Green. The data indicate that the presence of gelatin 
in concentrations from 0.013 per cent, to 1 per cent, is 
accompanied by a marked decrease in the average size 
of the partieles of basic lead carbonate. A product of 
much greater uniformity in particle size is obtained in 
the presence of gelatin than in its absence. 

Sol stability under centrifugation: W. Q. France. 
The relative stability of a number of sols under centrifu- 
gation has been determined by observing the time re- 
quired for the precipitation when definite volumes of sols 
are acted upon by known centrifugal forces. The sols 
investigated were Fe(OH),; Sb,S,; gold prepared by 
three different methods; and an ethyl alcohol gold sol 
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ptvpmred by the Brodig method. The decreasing order 
of relative stability was found to be Fe(OH)i; 6b|8t; 
gold by Bredig method; gold by Tannin induction; gold 
by formaldehyde reduction; and gold ethyl alcohol sol 
by Bredig method. It was further observed that, on 
standing after precipitation, the precipitated phase grad* 
ually diffused back into the dispersion medium in all 
eases except that of the ethyl alcohol, provided that 
oentrifugatiou had not been carried on too long after 
precipitation. It is suggested that the stability may in 
part be accounted for on the assumption that a protec- 
tive action is exerted by adsorbed films of the dispersion 
media, the nature of wliich are infiuencod by the meth- 
ods of preparation of the sols. 

A theory of emulsions and the inversion of emuUions: 
WiiiUAU D. IUkkins. In 1917 the writer proposed a 
theory according to which the stability of emulsions, of 
the type produced by soaps, is dependent upon the ox- 
ietenco, around the droplets, of a film of molecules, with 
the polar ends oriented toward the water, and the non- 
polar end toward the oil. A second, and independent, 
part of the theory considered the molecules as capable 
of repreaentatiou as the frustra of cones (or in a plane 
ns wedges). With sodium oloate drops of oil form inside 
the water. By a change from sodium to magnesium or 
calcium oleate the cross section of the polar or water- 
like end of the molecule is not greatly changed, but the 
substitution of two paraffin hydrocarbon chains for one 
increases the cross- section of the nou-polar or oiMike end 
by about 42 per cent. Thus the polar end of the mole- 
cule becomes the smaller end of the fruatrum; so the 
emulsion is inverted and the water drops become the 
inside phase. !Naturally the size of the polar end of the 
molecale is also of importance. The paper will present 
evidence in favor of the theory. 

A method for the study of rapid adsorption of gases 
in Uquids: P. G. Ledxq and H. E. Weaver. An appa- 
ratus is described which gives a photographic record of 
the course of absorption of a 00« bubble in a stream of 
hydroxide solution. Prom this photographic record the 
rate of absorption over the period of the absorption can 
be determined. A number of figures are presented sliow- 
ing the effect of concentration, bubble volume and other 
variables upon the rate of absorption. 

The free energy of mercurides: Bobcoe H. Qerkb. 
Alloys and metallic compounds are important classes of 
substances for which there are few free energy data. It 
is the purpose of this paper to collect available data on 
metallic compounds and solid solutions containing mer- 
cury, and, incidentally, point out that the method of 
calculating these quantities involves the use of partial 
molal free energy. Hitherto, the concept of partial molal 
free energy has not been used to split up the free energy 
of formation of a compound from its constituent ele- 
ments into two parts, as has been done in this paper. In 
the case of the mereurides, aud other metallic compounds, 
it will be seen that the free energy of formation of the 
compound from its elements is equal to the sum of the 
eeparate free energy changes which the elements undergo 
in the formation of the compound 

The oonventioua have been such that the free energy of 


fematioa, A F (25 degrees) a: — I^S51 
tot there has been a deore^ at 25 degrees auM 
of free energy attending the formation of ont^^ffaol 
NaHg, from one atom of Ka and 5 atofiie of 
decrease has been divided between the decrease' for 
sodium and the mercury respectively, sueK tot £V4>qpKde 
— 18,046 calories and P, equals 61 calories per 
is to be noted that the more dectropoaxtive the 
greater is the free energy change, except for 
lithium. 

The most striking and unexpected conclusioii^^^sAto 
can be drawn from these data is that the mercury dme 
not greatly change in free energy, when it enters into 
chemical combination with a more electropositive metab 
In otiier wOrds, the vapor pressure of pure liquid mori 
cury is only very slightly greater than the partial pres- 
sure of mercury from an amalgam saturated wto a 
mercuride. On the other hand, the electropositive miptal 
decreases in free energy more than the mercury in tilf 
formation of the compounds. 

Although the free energy of other metallic compounds 
and also compounds of the type represented by iodine 
chloride can bo calculated by the above method, it does 
not seem feasible to make similar measurementa fbf a 
simple oompoiind such as sodium chloride, since it is ndt 
possible to have solid sodium chloride in equiUbrhttii 
with its solution of sodium in liquid chlorine. 

In conclusion, it may be stated that, if mercury irsiiBlB 
with a more electropositive metal to form a mercuride, 
the change in free energy for the mercury is small com- 
pared with that of the more electropositive metal. 

A relation between energy of reaction between atoms 
and electron affinity of electronegative atoms: Bobcoe 
H, Gekee. The energy of formation of halides from 
monoatomic elements in the gaseous state has been found 
to give an approximately constant value. In the case of 
KOI, Nad, HOI, TlOl and AgCl, the values are respect 
tively, 124.4, 115.3, 109,5, 108.3, 98.0 Kg. cal. The 
average energy ox formation is 111.1 Kg. cab, which is 
in close agreement with the value, 111.0 Kg. cal., for the 
electron affinity of chlorine. In the case of bromides 
and iodides the agreement is not so close. These rough 
agreements seem to indicate that the energetics for these 
simple chemical reactions are accounted for by the dif- 
ferences in energy level of electrons in the atoms before 
and after the reaction. Also, the order of electropositive 
elements in the electromotive series seems to be governed 
by the heats of evaporation of the eleotroposUive ele- 
ments and the heats of sublimatioa of their compounds. 

jRelations invoking the disintegration of atoms; 
William D. Haaicins. The paper shows that the- work 
of Butherford on the dlaintegreticvi of light atoms di- 
rectly confirms the first definite theory of the oompoaitlon 
of the light atoms, that of Harkins and Wilson. Thus, 
atoms in whuffi the hydrogen is bound in the form of 
alpha particles have in no case given off hydrogen when 
bombarded by swift alpha particles. Also atom4 in 
which the theory indicates that the part or parts of the 
nucleus which contains hydrogen not bound into dpha 
parses has to formula |m or {po)«, have not disitt* 
tegratod to give long range hy^gen partieles. Tiiup» 
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indiMted one of the corollariOB of the theory proposed 
by fiarkine, hydrogen is found to be in unstable com- 
bination only when the part of the nucleus which does 
not consist of alpha particles contains more protons than 
electrons. This correspondence between the experimental 
facts and the theory was noticed independently by 
Fajans and the writer. 

CharaeterUtios of the a2pha-ray bulb as a source of 
kmieoition: D, C. Bardwell and H. A. Boerner. For 
the corrections involved in Part III, a knowledge of the 
characteristics of the alpha-ray bulb as a radiator, as af- 
fected by the tip and neck, by the thickness of the wall and 
obliquity of passage of alpha-partiolea through it, and 
by the diameter of the bulb (reducing it to zero dimen- 
sions in order to afford radiation from a point sourue) 
is necessary. In addition, the other corrections applying 
to the outer sphere itself are treated, such as the dead- 
arm correction and the change of ionization intensity 
with the pressure. The rocoil atom effect as revised in 
paper V is also used as a correction for the results, to 
reduce them to the same conditions as those obtaining 
outside the alpha- ray bulb, through which recoil atoms 
cannot penetrate. 

A study of the factors ir^fluenoing the velocity of crys- 
tallieation (V, CJ of aubstanoca from supersaturated 
solutions: John jD. Jekeins and Jakes H. Walton. 
An apparatus for the determination of very rapid crys- 
tallizations by following the process with a dipping 
refractometer immersed directly in the crystnlJizing 
solution has been devised and described, and a large 
number of runs made to determine the effect of the 
addition of various substances upon the V, C. of naph- 
thalene and urea from their solutions in methyl alcohol. 
The results of those runs have been tabulated. The 
ability of a substance to affect the V. C. seems to be a 
very specific property. A thermometric method of meas- 
uring the V. 0. of substances in various solvents has 
also been worked out and the apparatus and method 
described. It consiats in inoculating a supersaturated 
solution with a known weight of standard seed crystals 
and measuring the rate of rise of temperature of the 
rapidly stirred solution in a thermally isolated cell. The 
constants are calculated from the curve this obtained 
after correction for radiation and heating due to the 
stirring of the solution. 

Measurements of the V. C. of three solutes, urea, aco- 
tanilid and ammonium nitrate have been made by this 
method in various solvents and mixtures. The results of 
this investigation show that the important factor in the 
V. C. of these substances from such solvents and mix- 
tures is the viscosity of the medium. The relation be- 
tween the velocity constant, K, and viscosity is given by 
the equation— KS = A/t), where 0.57 ' — in is the viscosity 
of the solution, A is an arbitrary constant depending 
upon the solute, and S is the surface area of the crystals 
per unit volume of solution. The results of these experi- 
ments have been discussed in relation to some of the 
present theories and the inadequacies of some of these 
pointed out. Berthoud'e formida — do/dt = (BS) /( 6+ 
B/|C) (Cd — G)— was shown to fit the facts better than 
aay of the others. The temperature coefllcient of the 
V. 0. of aoetanilid in sevCTal solventB has been deter- 


mined and found to be duo onfy to the decrease in vis- 
cosity of the medium at the higher temperature. 

Heterogeneous Catalysis, I. The selective action of 
catalytic nickel in the hydrogenation of certain vegetable 
oils: A. 6. Bickaedson, 0. A. Knuth and 0. H. 
Miluoan, The previous literature on selective hydro- 
genation is reviewed, and new data are presented to show 
that the hydrogenation of cottonseed, peanut and soya 
bean oils with use of nicked catalyst is characterized by 
the preferential conversion of li nolle acid to oleic acid 
and its isomers. The selective character of the hydro- 
genation of these oils appears to be more marked vrith 
use of increasing amounts of catalyst and with increas- 
ing temperature up to an optimum in the neighborhood 
of 200 degrees C. The experimental results favor the 
view that intermediate adsorption compounds are formed 
between catalyst and unsaturated components. The 
nature of these adsorption compounds is discussed. 

The catalytic activity of c(?r2flin metals prepared by 
the reducing action of adsorbed hydrogen: L. H. Bbyku- 
SON and Kirk Thomas. Hydrogen, adsorl>ed by porous 
substances such as silica gel, reduced to the metallic 
state ions of the following metals, silver, gold, copper, 
platinum and palladium. Of these platinum, palladium 
and copper, supported by the silica gel, showed marked 
activity as catalysts in hydrogenation. At 0 degi-ees C. 
the palladium catalyst converted 95 per cent, of the 
ethylene used to ethane. At the same temperature the 
platinum catalyst converted 05 per cent, of the ethylono 
and at room temperature tlio copper catalyst converted 
5 per cent, of the ethylene. These values represent aver- 
ages, and they were obtained on passing the mixed gases 
through the catalyst once at a moderate rate. 

Concerning ainc perchlorate: B, L. Bandall. This 
salt, which was first mentioned by Serullas in 1831, has 
been little described in the literature. It was prepared 
by treating zinc carbonate with perchloric acid. On evap- 
oration and cooling in a desiccator over fused calcium 
chlorid long needle- like crystals were formed. On analy- 
sis the results indicated the formation of the hoxa- 
hydrate. The salt which is very soluble will deliquesce 
in a moist atmosphere but in a dry atmosphere will 
return to its crystalline form. 

A further study of the sulfides and selcnidcs of ammo- 
nium: A. 8. Kino and C. B. McOrosky. 

Fluosilioio acid JIl, titration and properties : C. 
Jacobbon. Schucht and Moderns (ber. 39, 3693, 1906) 
method has been improved. The acid is titrated with 
normal NaOH in two stages, by first adding an excess 
of a neutral salt like NaCl. The first stage titration 
takes place at five degrees or below, in concentrated 
solution, using methyl orange as indicator and may be 
represented by the following equations : + 

2NaCl = Na^iF, + 2HC1, 2Ha + 2NaOH = 2Na01 -f 
2H|0. The second stage titration serves as a check upon 
the first and is represented as follows : NaiBiF, -f- 
4NaOH 6NaF + The results are consistent 

and satisfactory. The propertios such as specific gravity, 
index of refraction, odor, taste, stability, chemical activ- 
ity, etc., of a 60 per cent, solution of fluosilicic acid have 
been leooTdcd. 

of yttrium salts; B. S. Hopkins, M. G. 
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Crew and HxLDxm £. Btkinert. The salts need were 
prepared fi'om the yttrium material purified in the inves* 
tigatipn which gave the present accepted atomic weight 
value of yttrium. A saturated solution was prepared in 
a thermostat, definite portions withdrawn and the solu- 
tion weighed in a crucible inclosed in gloss stoppered 
weighing bottle. The amount of yttrium oxide was deter- 
mined by igniting to the oxide and weighing. From 
these values tho amount of anhydrous yttrium salt in 
solution in 100 grams of water was calculated. Values 
were obtained for tho chloride, bromide, nitrate and sul- 
fate of yttrium at temperatures ranging from 0 degrees 
to 95 degrees. The curves were all regular, showing for 
the chloride a slight increase of solubility with rise of 
temperature ; for the bromide and nitrate somewhat 
greater increase in solubility and for tho sulfate a regu- 
lar decrease in solubility with rise of temperature. 
Bilatometer tests showed no change in hydration within 
tho temperatures used. 

Electrometric titration of iodate, hr ornate, chlorate, 
ferricyanide with titanons salt: W. S. Henprixson. The 
results show that the halogen oxy- acids can be accurately 
determined at room temperature, and stopping at the 
end points ; that is, without adding an excess of titanium 
and titrating back with another oxidizing agent. In the 
presence of sulfuric acid iodate and bromate sliow two 
sharp falls in potential, the first marking the complete 
destruction of the oxidizing acid and the .second tho 
reduction of the free halogen. All these acids give large, 
sharp rises in potential on adding a few drops of titanoiis 
solution at the beginning of the titrations. 

The influence of gelatin on the transference numbers 
of hydrochloric acid; W. II. Moran and W. G. France. 
The transference numbers wore measured by the concen- 
tration cell method using M/10 and M/100 HCI at 25 
degrees. The value for the anion was found to bo 0.1099. 
The addition of gelatin over a concentration range of 0 
to 20 per cent, resulted in a change in tho value of the 
anion transference number from 0.1099 to 0.7772. 
ductivity measurdmonts of M/10 and M/100 HCI wore 
made over the same gelatin concentration range. In both 
cases the conductivity was so reduced as to indicate that 
IIOI was removed as a whole from the solutions by the 
gelatin. Tho results obtained are in agreement with the 
prediction previously made by one of us in collaboration 
with A. L. Ferguson (A. L. Ferguson and W. G. Franco, 
J. Am. Chem. Hoc., 4.S, 2161, 1921), in which it was 
stated that in acids the presence of the gelatin would 
result in an increase in the transference number of the 
anion. 

The setting of plaster of Paris and its acceleration: 
Harvey A. Neville. The setting of plaster of Paris is 
accelerated by solutions of inorganic compounds and 
retarded by certain organic substances. The explanation 
of this as duo to the increase (or decrease) in the solu- 
bility of CaSO« by the dissolved substance is unsatisfac- 
tory. The acceleration may be considered an example 
of “catalysis in hydration. “ The stages in the setting 
of plaster of Paris are apparently: (1) Absorption by 
tho plaster of all the water in amounts up to four times 
its weight. A stiff gel is formed and a very slight tem- 


perature effect is noted; (2) the gel breaks to fom 
gypsum and free water, most of which gradually evap- 
orates from the pores. Considerable heat is evolved in 
this stage due to tlie reaction: CaSo«.^H}0 + 1^H«0 — >- 
CaB 04 . 2 Hs 0 3900 calories. Both the formation and 
the breaking of the gel are accelerated by inorganic com- 
pounds. The retarders act as protective colloids. 

Chloroform hydrate and its transition point: Ae^^UR 
B. Hill. The existence of the compound CHCh-llQIO, 
discovered by Cliancol and Parmentier, has been sisU* 
finned. The compound cdh be formed by cooling the two 
components until ice appears, at - — 0.1 degree ; in tho 
absence of ice no compound is formed even on long con- 
tact. It is formed only at tho interface between chloro- 
form and water, and can not be obtained from either 
of the saturated liquids alone; the rate of formation is 
very low. In order to purify it for analysis, it is placed 
in a desiccator over ice, and maintained at 0 degrees or 
below; the excess liquid evaporates, forms compound on 
the ice in the lower part of the desiccator and loaves tho 
stable system, eompound-ice-vapor. The compound has a 
transition temporature into the two nearly insoluble 
liquids, chloroform and water, at + 1.45 degrees, On 
warming, howover, it shows suspended transformation 
into the liquids, and may bo heated at least as high as 
6 dogroos before total disappearance. Tho possibility of 
auporheatiiig dopends upon tlie slowness with which equi- 
librium is attained in the liquid state, the reactions being 
first the dissociation of fused compound into its com- 
ponents and second tho separation of the liquid into two 
liquid layers. Tho phase-rule diagram shows that the 
compound must possoss a metastable congruent melting- 
point which falls within the two-liquid area. Suspended 
transformation in a system of this character has not pre- 
viously been noticed. 

The r6le of pectin in gel formation : Harry N. Holmes 
and Harriet A. Howe. It seems probable that partial 
dehydration of hydrated pectin explains the formation 
of fruit jellies. The sugar acts as a dehydrating agent 
and the hydrogen ions are probably adsorbed with an 
influence on hydration. Alcohols take up part of the 
water from a pectin solution with formation of gels. 
Glacial acetic acid also takes up water from a pectin 
solution with formation of gels. So does tlie proper 
concentration of piiosphoric acid and of hydrochloric 
acid end of sulfuric acid. A one per cent, solution of 
pure pectin in hot 0.1 N NaOH gels on standing. Per- 
haps pectin is a weak acid and forms sodium pectate, 
well hydrated. Ammonium and barium pectates have 
similar properties. Barium chloride solutions produce 
no gels with pectin solution but if a sodium pectate is 
first formed addition of any soluble salt forms a gel. 
So does direct addition of barium hydroxide to a pectin 
solution. 

Oel stfuctwc: Wiluam 0. Arsem. Tho viewpoint 
presented is that a gel is an intimate mixture of two 
piiases, one solid and the other liquid. The solid phase 
is pseudo-crystalline. It forms a molecular lattice whihh 
differs from a perfect crystalline lattice in that it Is 
greatly expanded and the atoihs are not connected at all 
possible points. A large proportion of the aukiliafy 
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valences are not brought into play except as they may 
function in holding molecolea of the liquid phase. There 
are thus a great many voids of approximately molecular 
dimensions which are Wed with the liquid phase, A dis- 
oussioii is given of the mutual relations of the sol, gel 
and crystal states and the conditions for their forma- 
tion, together with explanations of some colloid phenom- 
eua such as swelling and syueresis. 

Films: h&neone derwaiives: Wiixia-M D. Hakkiks and 
Elvah GlurTOK. On account of the fact that the struc- 
ture of benzene is unknown and since com{)oundR of 
bonzono are in general much more difficult to work with 
in films on water than the derivatives of the paraffins, 
practically no experimental work has been done with 
benzene derivatives. Using as a basis the orientation 
theory of surfaces, and the plane formula of boiizone, 
Harkins, Davies and Clark in 1917 considered that the 
area per molecule should increase in the order pyro- 
catechol, resorcinol and hydroquinone. This is here con- 
firmed expo ri mentally . The area per molecule in square 
Angstrom units is found to be phenol, 36,6, pyrogallol, 
42.7; pyrocatechol, 65.3; resorcinol, 90; hydroquinone 
(185). The value for hydroquinol is not comparable 
with the others, since the molecules in the film were not 
in contact. The surface polarity of tliose compounds 
increases in the order; phenol, pyrocatechol, resorcinol, 
pyrogaHol and hydroquinol, and thus increases aa the 
distance betwe^en the hydroxyl groups around the ring 
in the plane formula. 

Preparation of manganates and permanganates in 
liquid ammonia and water systems: H. B. Siem8. 

A method of determination of the solubility of hydro- 
carbons in water and the solubility of a few cyclic hydro- 
carbons at C.: Eknest Bateman and Carleton 
Henningskn. a method is described for dotormiuing 
the solubility of hydrocarbons in water with an accunicy 
of at least ± 5 per cent. The method consists essentially 
of aeration of the saturation solution at elevated tem- 
peratures and passing the air and hydrocarbon through 
a combustion furnace. The solubility of a few cyclic 
hydrocarbons in water at 25° C. is given as follows: 
Benzene, 0.190 gms; cyclohexene, 0,020 gms; cyclohex- 
ane, 0,0050 gms; toluene, 0.067 gms; mesitylene, 0.0050 
gms; dureno, 0.0015 gms; and diphenyl, 0.00041 gms 
per 100 cc solution. 

The solubility of some amino and nitro derivatives of 
heneene in water at ISS ^ C.: Eonest Bateman and Roy 
Baechucr. The paper shows that nitro derivatives of 
benzene can bo reduced to amino compounds up to the 
limit of their solubility in water. The amino group can 
then bo determined by the usual Kjoldahl method. The 
solubility in water at 25^ 0. for nitrobenzene, m-dinitro- 
benzene, sym-trinitrobenzene, o^nitrochlorbenzene, p- 
nitrotoluene, o-uitrophenol, p-nitrophenol, o-aminophenol, 
p-chloranilino and m-nitroanlline are given. 

The auiooBidation of hydroquinone and the stability of 
the quinhy drone electrode: V. K, LaMes and Eric K. 

Studies in photographic sensitwitjr III, Effect of osA- 
dieers on the sensitivity and on fhs latent image: E. P. 

A. F. H. Taimiii, S. E, Sheppard. Photo- 


graphic one-grain-layer plates treated with copper sulfate 
solution before exposure are desensitized by increasing 
the ''gamma’' or slope of the normal exposure portion 
of their characteristic density-log exposure curves, maxi- 
mum density being reached at approximately the same 
exposure for both treated and untreated plates. This is 
contrary to the effoct on the original ordinary commer- 
cial plates in which the whole curve is Shifted by the 
CuSOa treatment. The mechanism of the action in each 
case is probably dissimilar from the action of chromic 
acid and other oxidizing agents. The former is likely 
ono of adsorption, the latter an oxidation effect. Some 
experiments on ordinary Gniflex plates, treating the lat- 
ent image with chromic acid for various lengths of time 
(exposure time constant) showed a gradual increase in 
destruction of the latent image, until very little remained 
on 16 hours treatment. Increasing exposures enormously 
does not increase materially the densities produced. The 
results are in agreement with previous work on dosensi- 
tizing with oxidizing agents. 

The size- frequency distribution of grains of silver 
halide in photographic emulsions and its relation to sensi- 
tometrio characteristics VI, Photographic densities de- 
rived from size-frequency data: E. P, Wightman, A P. 
H. Trivelli, S. E. Sheppaiu). A method of deriving 
experimentally the densities for any given exposure, in 
the characteristic H. and D. (donsity-log exposure) curve 
of a simple photographic emulsion from its grain size- 
frequency distribution has been investigated and briefly 
is as follows; (1) The size- frequency distribution of the 
grains per unit area (1 cm*) is obtained; (2) the area- 
distribution of the different sizes of grains are calcu- 
lated from this; (3) the area-distribution of residual 
grains after exijosure and development is then found in 
the same way; (4) from (2) and (3) is then calculated 
the area-distribution of the developable grains; (5) the 
expansion ratio of developed to developable grains is 
found and (6) by means of this the area-distribution of 
developed grains is obtained; (7) the density for any 
given exposure and class-size of grains is calculated from 
the formula D = log 1/1 — mx, where r is tho expan- 
sion ratio, n the number of developable grains of average 
size x; (8) a composite density is obtained from 
the formula — D = log 1/1 — (rjn,Xi -r- ran,X 3 ^ 

TnTinXn and not by simply adding the densities for each 
class size. 

The absorption spectra of £(phenylazo) phenol and its 
derivatives: Joel B. Peterson, C. E. Boohd and A. W. 
Smith. Twenty- four derivatives of tho " orthohydroxy- 
azobonzone” typo were proparod and their absorption 
spectra photographed in M/15,000 molar solution in 95 
per cent, alcohol. The free dyes show a very persistent 
band in the region 280-380 which is prolonged on the red 
side almost to 500 for the lower intensities. The p-m-o 
order of displacement for the mono substituted phenyl 
derivatives is not evident in this dilution, except for the 
p-nitro phenyl derivative, which is markedly displaced 
toward the red. The phenyl, p-chlorophenyl, p-bromo- 
phenyl and p-idiophenyl series of derivatives show in- 
creasing displacement toward the red in the order given 
due to the mreighlng effect. The presence of alkali tends 
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to Buppresa the more poraistent portion of the band 
characteriatic of the free dye and to develop a new band 
in the region between 400 and 500. The order of aup- 
preaaion produced by ten moles of alkali per mole of dye 
is p-m-o fur the mono aubatituted phenyl derivatives^ 
the para derivative being suppressed the least and the 
ortho derivative the most. 

The absorption spectra of phenylaeodimetkylaniline 
aad its derivatives: DoHAtu M.. Coulter C. Booan 
and A. W. Smith. Twenty derivatives of the phenylaso* 
dimethyl aniline type wore prepared and their absorption 
spectra measured by the photographic method. The free 
dyes show a broad band in the general region 520-^50 
when photographed in M/ 15,000 molar solutions in 05 
per cent, alcohol. The p-m-o order of displacement 
for substituents in the phenyl nucleus is not evident in 
this dilution. The absorption bands of the p-nitrophenyl 
and p'idiopheuyl derivatives are markedly displaced to* 
ward the red. The presence of acid in the solution tends 
to broaden and split this band into two narrower bands 
occupying positions at 280-380 and 420-600 respectively. 
The band of shorter wave length is suppressed and the 
one of longer wave length intensified by increasing con- 
centration of acid. The p-m-o order now appears in 
the intensity or persistence of the bands. In the shorter 
wave length band the ortho derivative is the most per* 
slstent and the para derivative the least. In the longer 
wave length band the reverse is true. The dlethylaniline 
derivatives show less sonsitiveness to acid than the cor- 
responding dimethyl aniline derivative. When the 
p-methoxyphenyl and p*ethoxyphenyl derivatives are com- 
pared the reverse effect is noted. 

Aeido-dithiocarhonic acid. II . Determination of the 
add and iu salts: G. B. L. Smith and A. W. Browne. 
Free azido-dithiocarbonic acid, HSCSNi, may be deter- 
mined quantitatively by titration with a standard alkali, 
using methyl red as indicator. The use of methyl orange 
introduces a slight error in very dilute solutions. The 
acid and its soluble salts may be determined by titration 
with silver nitrate, using either the Gay Lussac or a 
modified Volhardt procedure. An alternative method con- 
sists in weighing the silver azido-dithiocarbonate with 
due precautions to avoid explosion, or in determining the 
silver content of the precipitate by conversion to silver 
chloride. In the presence of chlorides, bromides, iodides, 
thiocyanates and cyanides, the azido-dithiocarbonate 
radical may be determined under suitable conditions by 
titration with an alcoholic solution of iodine. 

Aeidd-dithiocarbonic add. III, Electrometric iiira- 
tion. Equivalent conductivity: G. B. L. Smith and G, 
H. Brandes with A. W. Biiowne. Electrometric titra- 
tion shows that azido-dithiocarbonic acid is comparable 
in strength with hydrochloric acid. An indicator chang- 
ing at pH = 5 is ideal for use in its titration. Conduc- 
tivity measurements reveal the fact that it is strongly 
ionized. The equivalent conductivity of the SCSN» ion 
at 25 degrees is about 40 as determined by measurements 
upon the sodium and the potassium salt. 

Electrochemical change solutions (by title) : Henbt 
E. Akmstrono. 

Preparation of manganaies and permanganates in 


ammoma and vsater systems: H. B. Bnua. If a 
pennanganatfi is treated with a strong base in aqueous 
solution it is reduced to a manganate. Since metallio 
amides are the bases of the liquid ammonia system, one 
might expect them to reduce permanganates to manga- 
nates. Experimentally, it was demonstrated that all pre- 
pared permanganates are soluble in liquid ammonia, and 
all available manganates are very insoluble in liquid 
ammonia. Organic and inorgamc permanganates were 
reduced with corresponding amides, using anhydrous 
ammonia as a solvent. Lithium manganate, which 
Abegg considered os not capable of existence, was pre- 
pared in an aqueous solution. A solution of metallic 
potassium in liquid ammonia reacted with potassium 
permanganate to give the manganate. An excess of 
potassium solution gave manganese dioxide. Permanga- 
nates in contact with liquid ammonia undergo decompo- 
sition. Anhydrous lithium permanganate in anhydrous 
liquid ammonia decomposes almost instantly with libera- 
tion of heal. 

The potential between tri a^nd bivalent titawium: 
George Shannon Forbes and Lawrence Peboival 
Hall. A mixture of TiCl, and TiCls was obtained by 
heating Ti, 99.9 per cent, pure, in HGl for 15 hours, first 
at 250®, then at 350®. Excluding air with pure CO„ it 
was dissolved and filtered into the cell. Hg- TiOli 
TiCl| HCl 4n £G1 HCl 0.1 n Hg^. All operations 
were at 0® 0. The E. M. F. rose in 18 hours or less to 
a maximum, constant for several hours. Total Ti was 
determined gravimetrically and total reducing power by 
electrometric titration, giving TiCl| and TiCl,. Eight 
cells when recalculated by the logarithmic formula to 
equal or molal concentrations of Ti01« and TiCl, averaged 
0.698 zt 0.005 volt. The normal potential, referred to 
the normal hydrogen electrode at 0® through the tem- 
perature coefficients of Lewis and Randall is 0.366 volt 
when HCl averages 0.05 M and decreases slightly as this 
increases, probably due to more rapid decomposition of 
TiCl,. 

The effect of water vapor on systems of ohltyrine-solid 
potassiwm iodide and ohlorine-solid potassium bromide: 
L. B. Parsons and Jambs H. Walton. When dry potas- 
sium iodide or potassium bromide is allowed to stand in 
contact with dry chlorine gas, no reaction takes place 
even after several hours. In the presence of water vapor 
a reaction takes place, the extent of which depends upon 
the concentration of water in the system. An apparatus 
was constructed for the study of the effect of different 
concentrations of water vapor oh the reactions between 
solid potassium bromide and solid potassium iodide with 
chlorine. With potassium bromide the effect of tesOpeara- 
tore was also studied. It was found that for each tem- 
perature there is a minimum partial pressure of water 
vapor which must be reached before any considerable 
reaction takes place between the chlorine and the potas- 
sium halide. This minimum effective concentration of 
water vapor has been shown to correspond to the vapor 
pressure of a saturated solution of the various cemstitu^ 
ents of the system. 
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THE EDUCATIONAL VALUE OF THE 
STUDY OF QUANTITATIVE 
ANALYSIS^ 

How often it has been said that the most important 
and fundamental instinct of man is the creative in- 
stinct, and how many morals have been pointed from 
this conclusion! This, it may bo said, is one of the 
principal causes for the high degree of development 
of science and for the advanced state of our civilisa- 
tion, But if this is the orthodox scheme for looking 
at the matter, I am going to venture a heterodoxy by 
shying that, quite the contrary, the most primal, 
fundamental instinct of man is that which prompts 
him to take tilings to pieces. If you can remember 
when you were at the tender age of, say, four to ten 
years, you will probably recall no greater delight than 
was given by the opportunity to tear down an old 
watch, a bicycle or a piece of domestic machinery, to 
see liow it was made and what made it Unfor- 

tunately it was not always easy to reverse the process, 
and the thing would not always go when it was put 
together again. We are all familiar with the ancient 
story of the hoy who took apart the family clock and 
who somehow could not get it together ag:ain without 
having a quart or so (I mean a liter or so) of wheels 
and screws left over. And the small boy often 
“analyzes*^ the logic of theory and rules of his elders 
with the same disconcerting thoroughness, neither he 
nor hia elders being able to piece the thing together 
again into anytliing that will ^‘go.” Many embar- 
rassing and uncomfortable moments in the family life 
have resulted from this. 

All of which merely gives us a chance again to state 
that we are, by nature and inheritance, analytical and 
not synthetical. We want to know of what the uni- 
verse is constructed and what forces keep it operating. 
Our greatest minds are devoted to the search for the 
answers to these questions. It is only a logical con- 
sequence and a secondary outgrowth of this passion 
to know the how and why of things that we utilize 
the results of scientific search for causes and ultimate 
forma in the construction or “synthesis'' of things 
having a different outward form and inner nature, 
and having a wider field of usefulness. 

In the analytical laboratory of the college and the 
university we attempt to direct this useful and un- 

iRead before the Section on Chomioal Education of 
the Amodoan Chemical Society, at the New Haven meet- 
iag, ApOl, 1928, 
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que&ohable deaire for a knoi^ledge of fandamentals 
along the lines of orderly and systematic investigation 
of the composition of things. Possibly it is for this 
reason that the student often feels that this is the 
first course in his chemical training that offers any 
prospect of practical usefulness. He is here, at least, 
utilizing some of his laboratory effort in the pursuit 
of semi-practical questions. But as we now gain from 
the quickened interest taken by the student in his 
work, we encounter a new difficulty in our attempts 
to keep the scientific aspects of the subject in their 
proper prominent relation to the practical bearing 
of the figures which represent the result of the 
analysis. 

Should the primary aim of the college course in 
quantitative analysis be to impart to the student the 
necessary equipment for doing and applying practical 
work in the industries or to train his mind for logical, 
orderly thinking, in careful manipulation of the 
methods of quantitative analysis and in scientific 
methods of general procedure t To many of us the 
second purpose would appear to be the more impor- 
tant. Without discounting the fact that the analytical 
methods should bo such as apply, so fax as possible, 
to practical industrial and economic problems, we yet 
feel that the college should give something more than 
the mere ability to use such methods to obtain accu- 
rate results. The steady trend of college education 
toward the “practical” has resulted in very strong 
pressure in favor of the mechanical side. At least in 
the engineering and agricultural colleges there is com- 
monly a feeling among the students in chemistry that 
any course in quantitative analysis that is not largely 
made up of exercises which the individual student will 
use after graduation is more or less a waste of time. 
This is, perhaps, a natural attitude and it may even 
be made unobjectionable if the teacher will recognize 
the fact that almost any analytical work may be 
administered in such a way as to emphasize the scien- 
tific side of the student's training. Unfortunately, the 
passion for the practical goes even to tlie extent of 
demurring to the suggestion of whatever mental effort 
may be considered by the instructor as necessary for 
til© proper study of principles. Speaking from a con- 
siderable experience in teaching this phase of chemi- 
cal science, I express the belief tliat there is no part 
of the work that is more interesting and, at the same 
time, more baffling than the problem of causing the 
student to appreciate the value of the quantitative 
courses as training of the mind in methods of thought 
and in fittitude toward scientific problems. He is con- 
stantly weighing the course in terms of its value as a 
tool to be used in his expected activities after gradua- 
tion and he does not readily see that the tool, in this 
ease, is general mental and analytical skill, and not 
simply the aocumolation of a repertoire of laboratozy 


methodi From this the impatietioe to ba 
ting on,” the desire to oover a large field in a super- 
ficial way, and the dkinclmation to stop to weigh and 
eonsidex. Self tndning and discipline in acourate 
thinking and manipulation are foreign to this purpose. 

This spirit is sometimes allowed to dominate the 
planning of the course in quantitative analysis. Com- 
paratively large amounts of time axe devoted to lab- 
oratory exercises and little or no time to consultationSr 
recitations, lectures or outside reading. The work 
thus degenerates into what is often aptly described as 
“cook-book” chemistry, the student acquiring little 
better than a fairly wide acquaintance with the me- 
chanical processes of quantitative analysis. Students 
who have transferred from other colleges have some- 
times come to me for credit in certain elementary 
portions of my own courses. Questioning would then 
bring out the fact that they had already covered mora 
ground than I do in all my courses, but with little 
or nothing in the line of drill upon principles. 

This is not my idea of college work. The student 
might better acquire his smattering of mechanical 
processes by serving an apprenticeship in an indus- 
trial laboratory, where he would not only become 
skillful in rule-of-thumb methods of certain practical 
applications but, at the same time, earn a certain 
stipend instead of spending. 

Then there is another attitude that we have to con- 
sider — grown up, to a considerable extent, in these 
latter days of the remarkable development of so- 
called “chemical engineering^' in the colleges. We 
are familiar with the fact that American industries 
have only within comparatively recent years begun 
to see the real possibilities of chemistry in their own 
development. «^his has been rofiected in the evolution 
of curricula in^our technical schools, designed to meet 
the need for chemists who have some knowledge of 
industrial engineering problems and methods. This 
has had an dfect which is generally good but it has 
entailed certain results in our colleges which, I imag- 
ine, were not entirely foreseen and which are not for 
the best interests of American chemistry. The result 
that 1 have in mind is, first, that the great majority 
of our young men who are looking to the tedxnical 
college for chemical training are now drifting toward 
chemical engineering curricula, rather than toward 
chemistry as one phase of liberal arts or geneiral 
science training and, second, that thek ambitions are 
directing themselves to an increasing extent toward 
positions of an administrative diaracter where, os 
they suppose, their knowledge of chemistry and of 
engineering will fit them for directing great enter- 
prises in industrial life. This is a fine and a worthy 
ambition — for the who are so oonstituted as to 

make sueeess along these lines a hopeful prospect 
But a omieiderable proportion of our ahfi-t 
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AMuring graduates are not so oonsiitated, aa is shown 
by a study of the present oecupations of the gradu- 
ates of any good chemical engineering school. Of 
oourse a certain fraction of these would not be sne- 
oeesful in any field of chemistxy and some^ indeed, 
would be failures in any field at all. But if we speak 
only of those who develop a certain talent in chemi- 
cal studies, it is unfoHunate that wo now experience 
snch difficulty in interesting them in the possibilities 
for productive endeavor, mental satisfaction and high 
accomplishment in what, for want of a better word, 
we have been calling ^‘pure” chemistry. They feel 
that the best that the laboratory has to offer them 
is an understanding of how the chemist and his lab- 
oratory are to be utilized in solving plant problems. 
They have much less interest in the present need of 
our American industries for men who have a tliorough 
training in chemistry and in methods of research. 
Quantitative analysis, to one with such an attitude of 
mind, is merely a place to stop for awhile to acquire 
a limited acquaintance with a species of animal which 
he will later, from behind the mahogany desk, order 
and browbeat and He does not realize the 

value of the quantitative courses as a diacipliner of 
mind and hands and as a necessary preparation for 
directing the highest t3^e of development in applied 
science. He is not expecting to be a “laboratory man*' 
and if he tries out some methods of analysis and ac- 
quaints himself with the general supei^ficial aspects 
of laboratory technique, any further training in this 
work would be mere delay in progress toward more 
important enterprises. Our difficulty, then, is in 
finding students who are willing to spend time and 
effort in convincing themselves, by first-hand experi- 
mentation, that chemistry is a quantitative science 
and that it must be studied as such and) incidentally, 
to accumulate an extensive knowledge of the methods 
and applications of analytical chemistry as a neces- 
sary basis for almost any use of chemistry, pure or 
applied. We can scarcely overestimate the value of 
this study to him who is to make any phase whatever 
of chemistry his major activity in life. And we may 
go even farther and assert that a reasonable period 
spent in the study of quantitative analysis can be 
made of great value to anyone, without regard to the 
nature of his major activities, os an education in the 
orderly methods of study and reason employed in all 
scientifle work of every description. To one who has 
applied himself to this study for even a semester, 
especially if he has had proper b^p from a good 
teacher, the material world has a new meaning and 
there is a new respect for the work of men of science 
eymywhere. 

The various difflculties here discussed may be over- 
ebma if the teocther will persist in his determination 
to teach the subject as a port of the studeut^s educa- 


tion and not as a mere manual training course. There 
remains another problem, the serious character of 
which no teacher of experience will desire to mini- 
mize, Shall the laboratory for quantitative analysis 
be made a place for education and mind development, 
or a training school for scientific crooks and expert 
jugglers of figures T It may be either, but I believe 
that it is possible for teachers of this subject to foil 
to appreciate to the fullest degree the difficulties in- 
volved in entirely avoiding the second alternative. 
The possibilities for obtaining credit by clever 
manipulation of figures, ostensibly the results of 
careful analyses, are exceptionally great in this 
work. Knowing this, we sometimes are inclined to 
surround our work with obvious preventives and pen- 
alties and to treat all our student reports with 
suspicion. 

This is truly a mistake. If we leave out of con- 
sideration that small minority of men without con- 
science or character who may infest almost any class 
— men who will readily lie or cheat to gain “credit** 
or “standing** in a class, it may safely be said that the 
great majority of our students desire to work honestly 
and to gain credit and benefit from meritorious work. 
They make honest reports in most cases but occasion- 
ally tl\e temptation to make minor falsifications be- 
comes too great and a slip occurs. Probably the most 
common case of the kind is where the student runs 
his analyses in duplicate and finds that the results do 
not check as closely as he thinks the instnactor will 
require. He may or may not know that some small 
error has occurred in one of his determinations, but 
be has reason to believe that neither is very far from 
the correct result. He reasons that he will gain noth- 
ing valuable, either in experience or in knowledge, by 
repeating the work and he yields readily to the temp- 
tation to alter the figures from one or both of the ex- 
periments so as to make a report that will be accept- 
able to the instructor. 

There is, of oourse, the more aggravated case of 
cheating, where the student makes a pure guess at 
correct figures without any experimental work at all, 
or where his guess follows a carelessly performed ex- 
periment. This is a form of dishonesty which is usu- 
ally not difficult to detect, if the instructor has a well- 
chosen and well-prepared set of samples for student 
analysis and if he knows accurately the composition 
of tibeae samples. The student is likely to excuse 
to himself even this obviously dishonest method on ■ 
the ground that he has already had his experience, 
that he will gain nothing of value by repeating the 
work and that by so doing he will fall behind the class 
and so possibly lose credit for the course. The fal- 
lacy of the first part of this hypothesis is obvious to 
the instructor, though not to the student. 

These and other forms of petty dishonesty are pres- 



320 

«nt in all (or naarly all) classes in quantitative anal- 
ysis and there is nothing to be gained by olosing our 
eyes to this fact. We have only to consider bow we 
may minimire these practices, so destructive to all 
scientific ideals, in the most elective way. In this 
eonnection 1 sliould like to mention one thing which 
we should not do and this is to preach to the students 
about it. No cue over pays much attention to preach- 
ing, in church or out of it. We have, it is true, cer- 
tain reports of sinners brought to repentance by the 
fiery eloquence of the preaching evangelist but this is 
mostly an appeal through the emotions and, while 
some few may possibly yield permanently to this ap- 
peal, unfortunately too many others relapse into for- 
mer chicken-stcaling habits the night after the meet- 
ing closes. No one pays any attention to preaching 
except to indulge in the pious hope that this or that 
acquaintance may profit by it. As teachers we may 
solemnly warn our students that if they once begin 
the use of beauty-shop methods for preparing reports 
they will never be able to do honest, accurate work 
after graduation (which is absolutely true) but, at 
the time we are saying this, each student, instead of 
experiencing any remorse for his own possible infrac- 
tion of the rules, is feeling in his heart that several 
others whom he could mention would do well to take 
home the advice and to profit by it. I have tried this 
sort of procedure on occasion, and I have no reason 
for believing that it ever did any good whatever. The 
real truth is (and our reformers, preachers and teach- 
ers of every description would do well to consider 
this) that one’s conscience can be made to approve 
anything whatsoever that one desires very much to do. 

Talsification of analytical records is encouraged 
chiefly in three ways. Those are : 

(1) By assigning for analysis materials the com- 
position of which is obvious to the student, so that if 
pressed for time or if accident has ruined a deter- 
mination ho is too strongly tempted to report data 
that w^ere not obtained experimentally but calculated 
f]X)m known values. This is the case when pure salts, 
rather than mixtures or commercial products, are em- 
ployed for student analyses. 

(2) By requiring impossible accuracy in the re- 
sults of students’ analyses. Rather, we should care- 
fully explain at the outset that skill is to be attained 
only by long and careful practice, that a kind of 
work that is worthy of the best efforts of men and 
women of college age and serious purpose can not be 
done with the highest degree of accuracy when one is 
trying for the first time and that, while we do not 
tolerate careless, slip-shod work, neither do we expect 
from a novice analytical work of a character worthy 
of an expert. This is a policy of simple fair play 
with the students. 

(3) By creating an attitude of hostility on the part 


of the ahaideat Thk applies to aU laaehi&g. We 
w«U know.that even our but students are not likely 
to do good or honest work in any class in which the 
teacher is disliked or oonsidered unfiur or oppressive 
in his methods or requirements. Any instruetor who 
assumes an attitude of frowning aloofness— of a task- 
master who is intent only upon getting work done — 
will very likely be unable to keep in his students the 
state of mind which is a prerequisite for work of 
character. On the other hand, if they understand 
that he desires to be sympathetically helpful, using 
his experience and more extensive knowledge in assist- 
ing his students to a better perception of the possi- 
bilities of good work, 1 am convinced that he has 
thereby taken a most important step in the direction 
of reducing the cheating nuisance to a minimum. 

In conclusion, let me restate my conviction that 
the study of quantitative analysis, pursued under 
proper guidance and in correct atmosphere, may be 
made of the greatest possible value in the acquisition 
of an appreciation of chemistry as a quantitative 
science and of all science as the study of rigid, quan- 
titative principles of nature. And surely it can not 
be doubted that if all serious minded people could 
catch something of this sort of appreciation, our 
progress toward a more orderly, and therefore a more 
happy, state of civilization would be very much ac- 
celerated. 

E. 0. Mah^ 

Pdrddk Uniykbsitt 


THE YIELD OF WHEAT IN ENGLAND 
DURING SEVEN CENTURIES 

Political economists agree that the inclosare of 
open-field farms in the sixteenth and seventeenth cen- 
turies was one of the most important economic events 
of England. It is said that over a thousand books and 
essays have been written on this subject in an attempt 
to reach an Understanding of the causes which led up 
to the medieval system of villages and of communal 
open farms and the principles that underlay the 
breaking up of the open fields into inclosed fields 
where individual effort was possible. Quite recently 
four very interesting articles have appeared on this 
subject.^ 

iV. Q. Simkhovltch, ^'Hay and history,” PoUtiodl 
Science Qw^rterly, September, 1913; Harriet Bradley, 
“The enclosures in England: and eeonouiio reeonstruO' 
tioB,” Ooltunbia Studies in History, EconomicB and Pub* 
He Law, Vol. LXXX, No. 2, 1918: Lord Ernie, ”Th» 
enclosure of open field farms,” Journal of the Ministry 
of Agriculture of Great Britain, December, 1920, 
January, 1921; Beginald Lennard, “The alleged exhaus- 
tion of the soil in medieval England,” The fioonoinie 
JouTUol, Ma»h, 1922, 


setmtm 



acimes 


m 


Ocfmm 2^, 

Xn the discasuan there ie a cpnniderable amount of 
information beazing upon the mibjeet of soil exhaus* 
tion which probably has not come very generally to 
the attention of our soil scientists because of the char- 
acter of the journals in which the papers have ap- 
peared. Simkhovitch ascribes the principal reason 
for the change from the open field to the inclosed field 
system to the deterioration of the soils and ascribes 
the change and the subsequent improvement of agri- 
culture to the introduction of hay grasses, of the clov- 
ers and of alfalfa. He says; 

The introduction of grass seed and clovers marked the 
end of the Bark Ages of Agriculture. It is the greatest 
of revolutions, the revolution against the supreme law, 
the law of the land, the law of diminishing returns and 
of soil exhaustion. 

Miss Bradley appears to agree that the exhaustion 
of the soil below profitable returns was the cause of 
the revolution. She does not place much credence on 
the statements made by other writers that the Black 
Death was the principal cause nor that it was due to 
the increased price of wool and to the cupidity of 
farmers who insisted that the raising of slieep, which 
was incompatible with open-field agriculture, was the 
principal cause, nor does she think it was due pri- 
marily to the growth of industries. 

Lord Ernie in his first paper gives a very interest- 
ing account of the general methods of medieval agri- 
culture, of the open-field system, and the historical 
development of the inclosure of open-field forms. In 
his second paper he expresses a very decided opinion 
that soil exhaustion was the main cause of the inclos- 
ures. He accepts a statement supposed to have been 
made by Walter of Henley that in the thirteenth cen- 
tury a yield of 10 bushels per acre of wheat could be 
expected and then shows by numerous records of 
yields obtained from the old manuscripts that the 
yields of wheat in the fourteenth century were around 
six and a half to seven and a half bushels per acre. 
He accepts this as conclusive evidence of the exhaus- 
tion of soils in the one hundred-year period, due to 
the loss of plant food from soils which were insuffi- 
ciently fertilized. He says : 

It was not till the period 1485 to 1680 that the inclos- 
ing movement, long in progress, reached a height which 
alarmed the country. . . , tempted by the high prices of 
wool, so ran the charge, the land owners, and especially 
the new ones, evicted the open field farmers from the 
arable land, meadows and common pastures of the village 
farms and turned the whole into sheep walks. . . . The 
evidence collected by the commissions of the sixteenth 
and seventeenth centuries goes to show 'that inolosures of 
whole townships were rare. The period coincides with 
the breaking up of feudal households, the dissolution of 
the monasteries, and industrial reconstruction. ... Be- 
tween 1577 and 1689 most of the tangos which have 
ravolutioniECd British farming in the nineteenth century 


were discussed and foreshadowed in agricultural litera- 
ture. We have, for example, the field cultivation of rape, 
of trefoil or Burgundian grass and of turnips suggested 
in 1577* Lucerne followed early in the next century and 
potatoes in 1664. 

In addition, he has to say: 

With arable lands of open fields subject to common 
rights while fallow, or from corn harvest to seed time, 
it was impossible to introduce new crops. Botations were 
limited and fixed by immemorial usage. No individual 
could use hand or foot to effect improvements without 
the unanimous agreement of the whole body of joint 
occupiers. If one man sowed turnips it would bo tlie 
live stock of the community that would profit. Better 
stock breeding was impossible when all tho grazing was 
in common. The dififtcultios of drainage were enormously 
increased by the necessity of securing cooperation. * . . 
What was wanted was a lead, and in the eighteenth cen- 
tury it was given by the land owners. They initiated 
experiments; and poured their money into the land. 
Farms were at great cost adapted to modern methods by 
new buildings, roads, fences and drainage. Much of the 
land was literally made during the period. A wave of 
agricultural enthusiasm rose with each decade of tho 
period until at last it swept over tho country. The intro- 
duction of roots, clover and artificial grasses solved tlie 
problem of winter keep. It enabled farmers to carry a 
larger heed of stock; more stock yielded more manure; 
more manure raised larger crops; larger crops supported 
larger fiocks and herds; which were both better bred and 
better fed. . . . Inclosure was no longer a question only 
of social or agricultural advantage; it had become one 
of economic necessity. The pressure steadily increased 
in severity. It culminated during the Napoleonic Wars 
when every pound of food became of national value. At 
the declaration of peace in 1815 the old system of com- 
mon cultivation had practically disappeared and tho 
newer system of individual occupation was almost uni- 
versally installed in its place. 

Lennard takes exception to Lord Ernie's view of 
the exhaustion of soils. He calls attention to the fact 
that it was not Walter of Henley wlio made the state- 
ment accepted by Lord Ernie that the yield of wheat 
in England during the thirteenth century was 10 bush- 
els per acre, but that the statement was made in an 
anonymous paper evidently published about the some 
time and that the statement evidently referred to what 
should be and not ns to what was. He then gives the 
yields from 46 estates in the thirteenth century and 
from 36 estates in tho fourteenth century. Ho admits 
some doubt as to the statistical correctness of the 
yields given, as it appears uncertain whether the 
acreage used was of the year before or of the year 
of the harvest, that is, the seeded acreage for the fol- 
lowing crop. He also says that there is doubt as to 
whether the yields were reported before or after the 
tithe was extracted. He thinks the probabilities are 
that the measure is the measure tliat came to the 
farmer and therefore the tenth port tliat was given 
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for tithe was not included. Making allowance for the 
tithe^ he estitnates the yield in the thirteenth century 
at aix and a fourth to six and a half bushels per acre 
and for the fourteenth century at seven and a half to 
eeven and three fourths bushels per acre. 

He then asks the pertinent question that if, accord- 
ing to Lord Ernie, the yield had dropped from ten 
bushels in the thirteenth century to between six 
and seven bushels in the fourteenth century what 
would the yields liave been at the time of the Norman 
conquest ? In conclusion, he says : 

In regard to the problem aa a whole I wish to empha* 
siee tho fact that I do not profess that the evidence I 
have brought forward is adequate to prove or even to 
make probable any positive conclusion, t am not pre* 
pared to maintain that the yield of com improved or 
even remains steady in the later Middle Ages. 

The quotations given above carry sufficient informa- 
tion about the open-field culture that was dominant 
in England during the Middle Ages and shows how 
difficult it would have been to have introduced any 
modihcations. The system was rigid and inelastic to 
an extreme. However or whenever the system of 
open-held cultivation was started, an attempt was 
made by the military, monastic and political forces to 
maintain it for its social advantages long after its 
economic failure had boon realised. 

It must be remembered that in medieval times the 
object was for the people themselves to be satisfied 
to gain a living from their farms. There was not a 
large urban population in England at the time. There 
were few industrial workers at that period who had 
to be fed. Tho transportation facilities were execra- 
ble, and it was a period and a system under which the 
least possible crop was removed from the farm. 
Therefore, soil exhaustion due to the removal of plant 
food from the soil would have been at its lowest ebb. 

It is admitted by every one who has looked into the 
matter that the system and methods of agriculture in 
England during the medieval period were very crude 
and very poor, end that they finally broke down to- 
wards the beginning of the seventeenth century when 
the open-field method gave way to the inclosures and 
that this period was coincident with the end of the 
baronial and monastic periods. It is admitted further 
that from the beginning of the seventeenth century 
methods of agriculture began to improve with a con- 
sequent increase in the yield per acre of wheat. 

It is highly desirable that, through diligent research 
into old manuscripts, reports and commissions’ inves- 
tigations, the yields per acre for each of the centuries 
be as accurately determined as possible to establish 
the level of agriculture under the medieval system and 
the rate of increase under the more intelligent meth- 
ods used since then. 

The political economists have given a great deal of 
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attention to the yields in the thirteentb and fourieeath 
oenturies^ which marked the beginning practically of 
written records. They have aucoeeded in establi^bing 
a number of more or less accurate figures for these 
two centuries, but they have not given ns yields in the 
fifteenth, sixteenth and seventeenth centuries. It is 
admitted by them that there is probably a wealth of 
information to be obtained by any one who will take 
the trouble to search the records of those three cen- 
turies, and this should by all means be done, prefer- 
ably by some one in England who can obtain access 
to these old figures through the libraries and through 
baronial and monastic records and Parliamentary re- 
ports o£^ many inquiries that have been made from 
time to time into the state of agriculture. 

In the following figure I have drawn a line a — b — e 
which appears to me to furnish a reasonably satis- 
factory basis to represent in a crude way the yield of 
wheat per acre during these seven centuries. 

I have indicated on this figure the 4^5 yields given 
by Lennard in the thirteenth century and the 35 yields 
which he gives for the fourteenth century. The aver- 
age yield of the thirteenth century without allowance 
for tithe is five and one fourth bushels. The average 
for the 36 yields in the fourteenth century is six and 
three fourths bushels. I have considered that under 
the circumstances this difference of one and one half 
bushels between the two centuries may be considered 
as insignificant and I have therefore drawn the line 
a — b approximately midway between five and one 
fourth and six and three fourths and have taken an 
average of six bushels per acre. 

Starting with c on the line b — c we have the aver- 
age of the official British figures for 1909-1913 as 
given in the year book of the United States Depart- 
ment of Agriculture for 1922. The second dot is the 
figure determined as the average yield per acre in 
Great Britain in 1873 by the International Statistical 
Congress at St. Petersburg which arranged to have 
the average yields of the principal countries deter- 
mined. Tho third dot is an estimate by Sir James 
Caird of the average yield of wheat in England for 
1868. The fourth dot is an estimate of Sir James 
Caird of the yield in 1850, the fifth dot is the estimate 
of Arthur Young of the average yield in England in 
1770. I have inserted a dot at 1660 indicating a yield 
of 12 bushels per acre, as it is my impression that the 
yield of wheat per acre in England at that time was 
around that figure. From here the line is extended 
until it meets tho line a — b at about the year 1670. 

The lines a — b and b — c of course do not meet at 
the point b at an angle, but the two lines should be 
connected with a curve, the form or radius of which 
can not be determined without a sufficient number of 
figures. As drawn, the line b — o has a slope of about 
eight bushels per one hundred, years, or an increase of 
one bushel in twelve and one half years. 
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It seems to me that a horizontal line somewhere 
around the average yield of six bushels per acre will 
probably be found to be a very satisfactory basis of 
the yield of wheat with the method prevailing under 
medieval conditions and that if wo could establish the 
facts this same level could have been extended back 
for a period of a thousand years during which time 
the methods and system of agriculture had not mater- 
ially changed. 

During the whole of the medieval period iu Eng- 
land, life was comparatively simple. There were few 
people whose occupations required them to be fed by 
labor other than their own; there was a very small 
proportion of urban population. There was little or 
no trade in agricultural products within the kingdom 
or with neighboring states on account of the difficul- 
ties of transportation. There was no necessity and 
little opportunity for the production of large crops. 
There were a few thoughtful men as there are in all 
ages who were dissatisfied with conditions, who 
thought they could be bettered. The early English 
agricultural writers, such as Tusser and Fitz Hubert, 
were thundering for reforms, but reforms only came 
when necessity drove, when in the sixteenth and seven- 
teenth centuries the urban population increased, the 
industrial age began and the lack of sufficient food 
for the non-producers caused bread riots and the de- 
mand for incloBures where individual effort could be 
rewarded. Not until then was the old system finally 
swept away to give place to the new. 


As the indosure system began to prevail over the 
open-field system, the introduction of grasses, of 
dovers, of lucerne, of turnips and of potatoes be- 
came possible. Drainage began to be installed where 
needed. The selection of seed, the rotation of erope, 
the improvement of cattle, ,, sheep and hogs, the 
improved implements, the improved transportation 
facilities and above all human and personal desires 
and aspirations, the use of marls and of gnanos and 
later the introduction of bones and of commercial fer- 
tilizers made possible a better system of agriculture 
which has tended steadily to increase the yield pet 
acre of wheat. 

The introduction of these improved methods bad 
little or no effect upon the average yield of the coun- 
try until the methods bad permeated and affected the 
practice of a large proportion of the farmers. With 
a million men engaged in agriculture, the combined 
labor of all making up the average, it was not until 
the methods had been adopted and intelligently used 
by a majority of the million farmers that the average 
yield of the country could be materially increased. So 
it is reasonable to expect that when we obtain suffi- 
cient figures the line b— -c down to somewhere near 
the point b and extended over three centuries will be 
a nearly straight line with no jogs which could be at- 
tributed to the introduction of clover, or to the im- 
provement of livestock, or to the introduction of fer- 
tilizers, for these methods spread but slowly through 
the mass of farmers, the efforts of whom in the mass 
make up the average. 

Let us look at the probabilities of the line a — b at 
the six bushels level with the methods employed under 
the medieval system of agriculture. Thorold Rogers, 
from the records of Merton College, shows that in 
1334, 1335 and 1336 the yields on their estate at 
Gamlingay were respectively, six, seven and one half, 
and three and one tenth bushels. In the same years 
the average yields per acre of wheat on their estate at 
Cuxham were 16.1, 16 and 15.2 bushels per acre. He 
considers these yields higher than the average, be- 
cause during this period the price of wheat was lower 
than the average of the periods before and later, indi- 
cating a relative abundance of wheat in these years 
and consequently a relatively high yield per acre. 
From the figures furnished by Leonard the yield 
ranges from about two and one fourth bushels per 
acre to as much as 14 bushels per acre with an aver- 
age for the two centuries of somewhere around six 
bushels per acre or, with an allowance for tithe which 
may have been deducted, six and one half bushels 
per acre. 

The average yield of wheat in the United 
States forty-odd years ago was around 12 bushels per 
acre. It is now in the neighborhood of 16 or 16 
bushds per acre. There are some six million fanners 
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At the present time, a large proportion of whom are 
raising wheat, which aifeots this average in propor* 
tion to what they produce. Is it not safe to assume 
that a considerable proportion of our farmers are 
using methods that yield them about the same returns 
as the fanners of England obtained under medieval 
systems of agriculture f Have we not, all of us, seen 
examples of a tenant farmer with insufficient capital, 
with poor and decrepit livestock, without ambition 
or adequate training, use methods not unlike the 
medieval methods and by injudicious cultivation, by 
inefficient methods, bring down the yields of even our 
better farms to a level of the yields obtained by the 
medieval farmers of England f 

On the unfertilized wheat plot at Rothomsted the 
yield of wheat has declined to an average of about 
12 bushels per acre. If this plot had been cultivated 
with insufficient capital, with half-starved animals and 
if the weeds had not been rigorously subdued by a 
laborious system of hand-picking, the yield of wheat 
on this plot would probably have come down to the 
yield of wheat under medieval conditions and with a 
much more rapid decline than has actually been ex- 
perienced. It is safe to say that in a period of five 
years on most of the soils of the United States the 
yield of wheat could be brought down to the yields 
obtained under medieval methods in England if those 
same methods and conditions were revived now in this 
country. It does not take centuries to impair the pro- 
ductive power of soils. It requires only a few years 
of the life and effort of a man to lower the level of 
productivity to that of the medieval English farmer. 

On the other hand, many of the long-time fertilizer 
and rotation experiments of modern times have shown 
that in a period of from five to fifteen years through 
intelligent methods yields equal to the present English 
yields can be obtained by the individual farmer. They 
have obtained these larger yields by rotations alone, 
by the application of fertilizers alone, or with a com- 
bination of fertilizers and rotations. 

These things are well known and yet with all of our 
experience and all of our knowledge we must consider 
that these improved methods must be adopted by a 
large proportion of our farmers before they sensibly 
affect the average yield of the country. 

So it seems to me that the low average yield in 
medieval times must be ascribed to the methods, to the 
system, rather than to any loss of plant food from the 
farm and that the increased production of England 
to-day must be ascribed to the methods, system, and 
to the higher average intelligence of the man who 
works the soil. 

If, by further research of the political economists 
or the soil experts, the line b-c is found to be sub- 
stantially correct or if on the average in the past three 


hundred years ^e increase in wheat production k 
shown to have been around one bushel in twelve and 
one half years the question may well be asked : What 
are the possibilities of the future and where is the end 
to the possible production of the soil f To answer this 
I can only refer to King’s statement in his study of 
the agriculture of China that he himself measured the 
yield of wheat on a field cultivated by a Chinese 
farmer and determined that the yield per acre was 117 
bushels and that in traveling through the province he 
saw many fields that yielded as much or more. 
Whether we can ever attain such yields as these 
Chinese farmers have secured or whether, if it were 
possible, it could ever be economically done under the 
general economic conditions of the world is another 
question ; but so far as I can see the limit of possible 
production even for the average fanners in England 
has not yet been reached. While the world can ob- 
tain wheat at low cost from countries where the yield 
is low because of primitive methods but where vast 
quantities of the grain can be secured for the inter- 
national markets, the question of increasing our yields 
is dependent upon economic conditions; but we are 
concerned here only with the possibilities of wheat 
production — with the maximum yield that may bo 
obtained, and in weighing the evidence for or against 
soil exhaustion, as this term is usually understood. 

Milton Whitney 

Bureau ot Soils, 

Washington, T>, 0. 


THE GEOGRAPHICAL DISTRIBUTION 
OF MEMBERSHIPS IN THE NA- 
TIONAL ACADEMY OF 
SCIENCES 

The geographic distribution of membership in the 
National Academy of Sciences is a subject which has 
interested me for several years. At my request Dr. 
Aitken has prepared foT Science the tabulations of 
membership distribution in the academy, as set down 
below, on the basis of states in the Union, and of uni- 
versities, colleges and research institutions. Three 
members of the ncadettiy are at present residing outside 
of the continental area of the United States — at Ma- 
nila, P. I., at Arequipa, Peru, and at Freiburg, Ger- 
many; these have been credited respectively to Wash- 
intgon, D. C.; Cambridge, Massachusetts, and Chi- 
cago, Illinois, in the several tabulations. The number 
of members assigned to the individual states or insti- 
tutions may be in error here and there to the extent of 
one member, because changes of address may be un- 
known to us ; but these possible defects can scarcely 
affect the significance of the tables. 
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JN THB NATIOKAL ACAPSMT OF BCXENCjUlS BY 

Statbs 

New York 41 Poxmsylvanla 4 

Maisachueetts 39 Ohio (Cleveland die- 

Waehin^on, O, C 27 trict) — .. 4 

lUinoia . — — 23 Rhode Island 3 

California 21 Michigan (Ann Arbor) 2 

Oonnectient — 18 Missouri (St. Louis)...... 2 

Maryland 14 Arisona (Flagstaff) — 1 

New Jersey 8 Indiana (Bloomington) 1 

Wisconsin - 8 Iowa (Iowa City) 1 

Total 217 

MEMBKRSHIF IK THB NATIONAL AOADXMY OF SoiBNCBS IK 

Institutions or Lbarnino 

Harvard University — 27 University of Michigan 2 
University of Chicago.^ 17 Northwostorn Univer- 

Yale University 17 sity 2 

Columbia University 15 Washington University 2 

Johns Hopkins Univer- Case School of Applied 

sity - 13 Science 1 

University of Califor- University of Indiana.. 1 

nia — 8 University of Iowa.......... 1 

Princeton University 7 Yassar College - 1 

Stanford University 7 Carnegie Institution 9 

University of Wiscon- Smithsonian Institution 

sin 7 and National Mu- 

Comell University 6 seum 8 

University of HUnois 4 Rockefeller Institute 6 

Oalifornia Institute of U. S. Geological Survey 5 

Technology - 3 Bureau of Standards — 3 

University of Pennsyl- American Museum of 

vanla - 3 Natural History 2 

Brown University 2 U. S. Department of 

Clark University 2 Agriculture 2 

Massachusetts Institute Miscellaneous 32 

of Technology 2 

Total - 217 

If on the map of the United States a broken lino be 
drawn from Salem, Massachusetts, on the Atlantic 
Coast through Schenectady, Ithaca, Pittsburgh and 
back to the Coaat through Wasliington, D. C., the 
area defined will contain the residences of 154 out of 
the 217 members of the academy, or 71 per cent. A 
broken line from Cleveland through Ravenna (Ohio), 
Bloomington (Indiana), Urbana (Illinois), Chicago, 
Madison and Ann Arbor will enclose the residences of 
88 members, or 17.6 per cent. A line in California 
starting at Berkeley, and passing through Palo Alto, 
Mt* Hamilton, Pasadena and ending at La Jolla will 
carry 21 members, or 10 per cent Only 4 members 
ore left to represent the remainder of our country: 
2 at St. Louis (Missouri) and 1 each at Flagstaff 
(Arisona) and Iowa City (Iowa) ; in other words, ex- 
cepting 21 members in California there are only 4 
Bsembers living west of a north and south line drawn 
through Madison (Wisconsin). There is no member 


in the part of the eoxmtry lying east of the Missis- 
sippi and south of a line drawn from St. Louis 
through Bloomington (Indiana), Pittsburgh and 
Washington, D. C., and there is no member in the 
three New England States north of Massachusetts. 
Six states and the District of Columbia contain 183 
members, and 10 states contain the remaining 34 
members; 32 states out of the 49 divisions have no 
members. 

It should be said that the policies of the National 
Academy of Sciences have limited its memberships to 
representatives of the physical and biological sciences, 
with very few exceptions. The distribution of mem- 
berships seems to be wortiiy of the thoughtful con- 
sideration of all who are in any way responsible for 
the higher educational interests of the nation. 

W. W. Campbell 

BEaKELEY, CaLIFOKNIA 

SCIENTIFIC EVENTS 

THE LIVERPOOL MEETING OF THE 
BRITISH ASSOCIATION! 

The meeting of the British Association which con- 
cluded on September 19 was in many ways notable, 
and marked the successful introduction of various 
changes in the local and scientific proceedings. In 
point of numbers it was the third largest meeting 
(Australia in 1914 excepted) in the long history of 
the association, but the actual number of tickets taken 
is not the only criterion for success. Figures are, 
however, of some value; for one of the objects of the 
association, namely, to spread knowledge of science 
and what it stands for, can be most successfully ac- 
complished by an appeal to the public receiving ready 
response. 

While the membership numbered 3,296, not less 
than 16,000 people attended the free public lectures 
in Liverpool and the surrounding boroughs, wliile 
more than 7,000 paid admission to the Scientific Ex- 
hibition held under the auspices of the association in 
the Central Technical School on September 10-22, and 
this number does not include members of the associa- 
tion itself, who wore admitted free. 

Further, the sectional meetings were almost nil not 
merely well attended but often overcrowded, a condi- 
tion which spoke well for the enthusiasm for scientific 
knowledge among the members, but also illustrated 
the attractiveness of the programs. 

The inaugural meeting, when the president deliv- 
ered his address, was remarkable for the fact that the 
whole proceedings were broadcasted, and in two halls 
in Liverpool the wireless version was accompanied by 
lantern illustrations identical with and shown simul- 

I From an article in Natwe by Dr. Alfred Holt. 
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taneoasly with the originals shown during the address 
itself in the Philharmonic Hall. The address was 
well heard in most parts of the British Isles, and was 
©von picked up so far away as Switzerland, This is, 
indeed, an example of the development of physical 
science since the last Liverpool meeting held in 1896. 

The place of the customary second evening lecture 
was taken by a most successful scientific soiree given 
by the local committee at the university. A wonder- 
ful aeries of experimental and other exhibits had been 
arranged and a most comprehensive program had been 
prepared, but unfortunately, owing to the awkward 
lay-out of the university buildings, it must have been 
nearly impossible for very many of the large and en- 
thusiastic gathering to see properly one half of all the 
interesting things on view or to hear many of the 
excellent series of lecturettes. Such a soiree, however, 
is full of value and was greatly appreciated, and the 
excellence of all the arrangements at it reflected the 
greatest credit on all those concerned in its organiza- 
tion. 

EXPEDITION FOR THE STUDY OF TROPI- 
CAL DISEASES IN SAMOA 

According to the London correspondent of the 
Journal of the American Medical Association a new 
expedition to the tropics for the study of disease is 
about to start for Samoa under the auspices of the 
London School of Tropical Medicine. Its main ob- 
ject is the study of fllariasis, which affects eighty-five 
per cent, of the natives of the Pacific Islands. The 
expedition will be under the direction of Dr. Buxton, 
a fellow of Trinity College, Cambridge, who is well 
known for his work in entomology, performed in 
Mesopotamia during the war, and later as entomolo- 
gist for the Palestine government in Jerusalem. The 
expedition will be away for two years and will have 
its headquarters at Apia, It will work in cooperation 
with the New Zealand government, which is respon- 
sible for the administration of the Samoan group. 
It is thought that the susceptibility of the Polynesians 
to disease, especially to tuberculosis, and the decline 
of their numbers to the extent of threatened extinc- 
tion, may be due to filariasis. Infection seems to be 
due to a Siegomyia mosquito which is apparently con- 
fined to the Pacific Islands, An attempt will be made 
to eliminate the disease by exterminating the mosquito 
on lines similar to those that were adopted in Panama 
and other places. It is thought that the problem is 
comparatively simple, as the mosquito lives in and 
around coconut trees and is found in the empty co- 
conut shells, which are stacked in tlw making of 
copra. It is proposed to take over a small island a 
mile or so in diameter, where every breeding place 
of the mosquito will be effectively dedt with. The 
native method of storing water is in artificially hol- 


lowed oooonut trees. It is proposed to substitatsy for 
these, prbperly oonstruofod cistenaa. Moreover, the 
mosquito does not seem able to exist where the dense 
undergrowth has been properly cut down. If air* 
whys or rides are cut through the dense jungle and 
the insect is exposed to the trade winds of the Pacific, 
it may be blown away. An object lesson of this kind 
can then be applied to the larger islands. Other pan^ 
sitic diseases prevalent in Samoa, particularly ancy- 
lostomiasis, will also be studied. Finally, the effects 
of the tropical climate on Europeans will be investi- 
gated more minutely than has been done previously. 
The finer methods available since the recent develop- 
ment ^f biochemistry will be used. Thus, the effect 
of the sun’s rays on the human skin will bo investi- 
gated with the catathermometer. As an expert omi- 
thologrist and entomologist, Dr. Buxton also hopes to 
bring back a collection of birds and insects (many of 
which are becoming extinct) for the British Museum* 

THE ADJUSTMENT OF AUTOMOBILE 
HEADLIGHTS 

Thk Bureau of Standards is conducting work on 
the better adjustment of automobile headlights. In 
addition to that carried out locally in the District of 
Columbia, the bureau is sponsoring a national move- 
ment to secure headlight adjustment. A representa* 
tive of the bureau emphasized the impcnrtance of the 
member club activity in this matter at a meeting of 
officials of the National Motorists Association in 
Cleveland, September 20, 21 and 22. This associatiem 
and the American Automobile Association, as well as 
all similar organizations, are in a particularly favor- 
able position to place before motorists the necessity 
for headlight adjustment. The problem has also been 
discussed In the broadcasting programs which the 
American Automobile Association sends out through 
radio station WEC. 

The National Automobile Chamber of Commerce is 
calling the attention of motor car manufacturers to 
the necessity of closer supervision of their dealer aud 
service activities so that the two or three million new 
oars turned out annually will have properly adjusted 
headlights. The Motor and Accessory ManufactUMrs* 
Association has made a similar offer to get in toueh 
with headlight manufacturers to insure the furnishing 
with all headlight devices of simple and adequate in- 
structions for their adjustment. The Society of Auto- 
motive Engineers is giving active support through its 
Standards Committee, particularly along the lines of 
standardizing and improving headlight construction. 

If all headlights could be focused in the same man- 
ner, this would simplify the instructions required and 
facilitate adjustment In fact, any action taken which 
may make adjustment easier will be a step forward. 

All the national assodationB approached have 
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.lllltod that they would actively back a national cam- 
JBiga for headlight adjustment, and some states al- 
XwAy have such campaigns under way. Action of tills 
• 0 ^ should be given all possible support, since proper 
loud lighting will not only reduce the number of acci- 
dents, but will make night driving more agreeable. 
^ headlights are adjusted now, a mass of restrictive 
|l0giidation will be avoided later on. 

PROFESSOR COOLEY AND THE ENGINEER- 
ING COUNCIL 

Tsueg resignation of Mortimer E. Cooley, dean of 
the College of Engineering and Architecture of the 
University of Michigan, as president of the American 
Engineering Council of the Federated American En- 
gineering Societies, was announced at the opening 
session of a two-day meeting of the Executive Board 
of the Council held in Rochester, N. Y-, October 12. 

Dean Cooley, in presenting his resignation to the 
board, said that he retires on account of ill health. 
He also made it known that he has been granted leave 
of absence by the University of Michigan for the sec- 
ond half of the academic year 1923-1924. The ex- 
ecutive board adopted a resolution expressing regret 
that Dean Cooley is forced by ill health to relinquish 
the presidency of the Federation. The resolution, the 
adoption of which followed the expression of tributes 
by leading members of the board, and which was in 
Ibe nature of an address to Dean Cooley, follows : 

Every member of the Executive Board of the American 
Rngliieering Council whose deliberations you have led and 
guided for the past two years listened with the deepest 
regret to your annonneemeut of the necessity of laying 
down the duties of the office of president of the Feder- 
ated American Engineering Societies at the close of this 
ydav. Could any reassurance of our support of you and 
your policies have changed that decision, such assurance 
VDold have been at once unanimously tendered. 

You took the responsibUities and burdens of our load* 
mhip at a most trying hour and in our behalf you have 
Uierlilced both time and health. 

H With a life-time already devoted to the unification and 
upbuilding of our profession, you were our outstanding 
atboiee to assume the responsibilities of the guidance of 
our policies. Our faith in you has been more than juati- 
fied. Coming to us at a time when our organization was 
almost unknown and of little influence, through your 
personal prestige and because of your clear vision of the 
possibilities of service and achievement by a united pro- 
fession, the Federated Societies have now reachod an 
unassailable position of dignity, respect and public 
uonfldenoe. 

For all this and for the steadfastness with which you 
have revealed your vision to us and to our profession, we 
thank yon. 

Though consoled by your promise to still be with the 
mric of the Federated Societies, we sh^ miss your lead- 
ership and something more. Your geniality has been 


infectiouB, your sense of humor has relieved many a 
potentially critical situation, your optimism has brushed 
aside many difficulties, but above all your personality 
has drawn us to you and inspired affection. And we 
shall always be eager for your advice and counsel. 

SOCIETIES MEETING AT CINCINNATI 
Ths following named societies have informed the 
Washington office of the American Association for 
the Advancement of Science that they will hold ses- 
sions at the approaching Cincinnati meeting, next con- 
vocation week. The names and addresses of their sec- 
retaries are also given below : 

American Mathematical Society (Chicago Section) 
Arnold Dresden, 2114 Vilas St., Madison, Wis. 
Mathematical Association of America 

W. D. Caima, Oberlin College, Oberlin, Ohio. 
American Physical Society 

Harold W. Webb, Columbia University, New York, 
N. Y, 

American Meteorological Society 

Charles F. Brooks, Clark University, Worcester, Mass. 
Association of American Oeographers 

Bichard E. Dodge, Connecticut Agricultural College, 
Storrs, Conn. 

National Council of Geography Teachers 
George J. MOler, State Teachers College, Mankato, 
Minn. 

American Society of Zoologists 
W. C. Alice, University of Chicago, Chicago, 111. 
Entomological Society of America 
C. L. Metcalf, University of Illinois, Urbana, 111. 
American Association of Economic Entomologists 
Albert F. Burgess, Melrose Highlands, Mass. 

Wilson Ornithological Club 
Gordon Wilson, 1434 Chestnut St., Bowling Green, Ky. 
Botanical Society of America 
I. F. Lewis, University, Va. 

American Phytopathologioal Society 

B. J. Haskell, U. S. Department of Agriculture, Wash- 
ington, D. C. 

American Society of Naturalists 
A. Franklin Shull, University of Michigan, Ann Arbor, 
Mich. 

Ecological Society of America 

A. O. Weose, James Millikin University, Decatur, lU. 
American Microscopical Society 
Paul S. Welch, University of Michigan, Ann Arbor, 
Mich. 

American Nature-Study Society 
Anne Botsford Comstock, 128 Boborts Place, Ithaca, 
N. Y. 

Metric Association 

Howard Richards, lo6 Fifth Ave., New York, N. Y. 
American Society of Agronomy 
P. B. Brown, Iowa State College, Ames, Iowa* 
American Society for PLoTtioultural Science 
G. P. Close, College Park, Md. 

Potato Association of America 
William Stuart, U. S. Department of Agriculture, 
Washington, D. 0. 
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Asaodaiion of Ofiloial Seed Analysts 

A. L. Stono, UniverBity of Wi«confiin, Madison, Wis^ 
Society of Sigma Xi 

Kdward Ellery, Union College, Schenectady, N. Y. 
Oamma Alpha Graduate Sdentiflc Fraternity 
H. L. Borst, Ohio State University, Columbus, Ohio. 
Fhi Kappa Fhi Fraternity 

C. H, Gordon, Univereity of Tennessee, Knoxville, 
Team 

Fhi Delta Kappa Fraternity 
Abel J. McAllister, 2118 West 109th St., Chicago, Dl- 
Fi Mu Epsilon Mathematical Fraternity 

E. D. Roe, Jr., Syracuse University, Syracuse, N. Y. 
NaiioTUil Association of Teachers of Speech 

H. B. Gough, BePauw University, Grecncastle, Ind. 


SCIENTIFIC NOTES AND NEWS 

Professoh Henrt Fairfield Osborn, vrith Mr. 
Boy Chapman Andrews and otlier members of the 
Third Asiatic Expedition of the American Museum 
of Natural History, left Shanghai for America on 
October 17. 

Professor Douglas Johnson, of Columbia Univer- 
sity, who was selected by the seven cooperating insti- 
tutions (Harvard, Yale, Columbia, Cornell, Pennsyl- 
vania and Johns Hopkins Universities, and the Massa- 
chusetts Institute of Technology) as exchange profes- 
sor to France in engineering and applied science for 
1923-24, sailed on October 18 to spend the winter lec- 
turing at eight or ten of the principal French 
universities. 

Dr. Herbert E. Gregory has returned from Hono- 
Julu to resume his duties as professor of geology at 
Yale University, During the summer he visited scien- 
tific institutions in New Zealand and served as dele- 
gate to the Pacific Science Congress in Australia. 

The National Civil Service Reform League pro- 
poses an investigation by Congress of the removal of 
Arthur Powell Davis as director of the Reclamation 
Service. 

The Leonard Prize of $500 for research work in 
X-rays has been given by the American Roentgen Ray 
Society to Dr. William Duane, professor of bio- 
physics at Harvard University, for his researches in 
X-ray spectra and methods of estimating the dosage 
of X-rays to be used in treating diseases. 

The honorary degree of doct-or of agriculture of 
Berlin University was conferred d^ing the past sum- 
mer on Professor John A. Mandel, of New York Uni- 
versity, who was also made an honorary member of 
the Institute for Experimental Therapeutics at Frank- 
furt n/M. (Paul Ehrlich Institute) and of the Physio- 
logical Society of Berlin, 

The University of Chicago has received a portrait, 


executed by Mr. Ralph Qar^u, of President JaMs 
Rowland Angell, of Yale University^ who was 
twenty-five years professor of psychology at the 'Uni- 
versity and for nine years dean of the facultiee. ^be 
portrait will be hung in the dining room of the Quad- 
rangle Club. 

Dr. Wilhelm Ostwald, professor of physical 
chemistry at Leipzig, reached the age of seventy on 
September 2. 

A special volume of the Zeitschrift fur Kriatallo- 
graphic has been published in honor of the eigbti^ 
birthday of the founder and first editor, Professor 
P. von Groth. 

The Medical Society of London has awarded the 
Fothergillian Medal and Prize to Sir Arthur Keith. 

Professor Bergonx^, of Bordeaux, and Dr. Cal- 
mette, subdirector of the Paris Institut Pasteur, have 
been nominated grand ofiicers of the Legion of Honor. 

Professor Q. Araoz Alfaro, of Buenos Aires, has 
been appointed president of the national board of 
health, a position ho had filled temporarily under the 
previous administration. He has been given full 
powers to reorganize his department for the purpose 
of securing greater efficiency. 

Paul M. TrLEii, chief of the metals section of the 
United States Tariff Commission, has resigned. 

E. D. Rands, of the Bureau of Plant Industry, De- 
partment of Agriculture, who was transferred last 
Juno to the department’s rubber project, has reoentiy 
returned from a trip to Central and South American 
countries, including Trinidad and the Guianas, where 
he studied the rubber industry and its disease prob- 
lems. Dr. Rands, who for several years investigated 
diseases of plantation rubber for the Dutch East In- 
dian Government, also successfully introduced Hevea 
and other rubber-yielding plants into Panama where 
experimental work is now under way. 

Gerald H. Mains has recently resigned as associate 
chemist of the Color Laboratory of the U. S. Bureau 
of Chemistry, to accept a position as a chemical engi- 
neer with the Westinghouse Electric and Manufac- 
turing Company. 

Dr. Waldbmar Pospelov, director of the Bureau of 
Entomology of the Agricultural Scientific Committee 
of Russia, arrived in the United States toward the end 
of ' September, after having spent a month in Bng^ 
land. Dr. Pospelov occupies the position under the 
present Russian government that was occupied by the 
late Professor Porchinsky, Before the war he was 
professor of zoology in the University of Kiew. He 
comes to the United States to make some studies of 
methods in economic entomology and to look into the 
subject of agricultural education. He visited the Btt- 
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Entomology at Wasbington early in October, 
ilild lllpn started on a journey to the midwest, stop- 
jpbv>fl the Ohio State University at Columbus and 
tlipiferBity of Illinois at XJrbana. On his journey 
iVtasttiBg, he will visit Cornell, Harvard, the State 
Experiment Station at New Haven and 
fOUie out the northern stations of the Bureau of Ento- 
ixioimf 

PaovESSOK George A. Deak, head of the depart- 
aient of entomology at the Kansas State Agricultural 
CoQage, has been granted a year’s leave of absence 
to be director of the division of cereal crop insect in- 
veetigation in the Bureau of Entomology. 

IhL Nuno Querner, Sao Paulo, Brazil, and Dr. 
Chang H. Han, Tsinghau, China, have been sent to 
the United States by their respective governments to 
study public health under the auspices of the Inter- 
national Health Board. 

The Intornational Health Board has awarded 
scfaidarships at Johns Hopkins School of Public 
Health, Baltimore, to five Ohio physicians : Drs. 
Thomas W. Mahoney, Columbus; Arlington Ailes, 
Springfield; Clarence D. Barrett, Wooster; Charles 
Koenig, Toledo, and Roll Markwith, Akron. The 
scholarships are for one year, and include traveling 
expenses, maintenance and college fees. 

Da. Arthur L. Day, director of the Geophysical 
Laboratory and chairman of the Advisory Committee 
on Seismology of the Carnegie Institution, spoke be- 
fore the Franklin Institute, Philadelphia, on October 
17 on ^'Earthquakes and Volcanic Eruptions.” 

Selig Hkcht, of Harvard University, delivered 
an address on the visibility of the spectrum before the 
Science Club of Amherst College on October 15. 

PnoFESSOR J. E, Zanetti, chairman of the Division 
of Chemistry and Chemical Technology, National 
Baaeerch Council, writes : "I have just discovered that, 
orwing to a misprint in the original French minutes of 
meeting of the International Union of Pure and 
Applied Chemistry, the conversion factor 1 cal. 15® = 
lift4 joules was translated without correction and 
appeared in the abstract of the minutes in your issue 
of September 28, page 241, column 1, line 7. It 
thoald be 1 cal. 15® =4.185 joules.” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

BoivDOiir CoiitBOE has received a bequest of $600,- 
•00 by the will of the late Edward H. Blake. 

Mbs, Mater, widow of Levy Mayer, formerly a cor- 
poration attorney of Chicago, has given $600,000 to 
Nortfaweatern University for the erection of a new 


Law School building. The new building will be 
named Levy Mayer Hall. 

Dr. Henry S. Graves, formerly chief of the United 
States Forest Service and director of the School of 
Forestry of Yale University, has been elected provost 
of the university. 

A COMPLETE reorganization of the North Carolina 
State College of Agriculture and Engineering has 
been largely effected. Five schools have been organ- 
ized, namely, the School of Agriculture, School of 
Engineering, School of Social Science, School of Arts 
and Sciences and the Graduate School. Dr. E. C. 
Brooks, state superintendent of public instruction, 
succeeded Dr, W. C. Riddick us president; Dr. B. W. 
Kilgore, director of the experiment station and direc- 
tor of extension, became also dean of agriculture. 
Dr. W. C. Riddick has been elected dean of engineer- 
ing; Professor B. F. Brown, dean of social science; 
Dr. C. C. Taylor, dean of the graduate school. Ap- 
pointment has not yet been made of the dean of the 
School of Arts and Sciences. 

Da. Harrison R. Hunt recently resigned the pro- 
fessorship of biology at the University of Mississippi 
to become bead of the department of zoology and 
geology, and member of the Agricultural Experiment 
Station Staff at the Michigan Agricultural College, 
East Lansing. 

Dr, J. R. Currie, professor of preventive medicine 
in Queen’s University, Kingston, Ontario, has been 
elected to the newly established Henry Meehan chair 
of public health at Glasgow. 

Dr. Bela Schick, who invented the well-known 
test for diphtheria susceptibility, has been made an 
extraordinary professor of pediatrics in the Univer- 
sity of Vienna. 


DISCUSSION AND CORRESPONDENCE 

FILING REPRINTS 

Some of my scientific friends have urged that I 
publish a note on a method of keeping reprints which 
has proved very satisfactory. 

Pamphlet boxes, 10 in. high, 1% in. wide and 7 
in. deep, are constructed with a wooden front and 
bottom, cardboard sides, and open top and back. One 
gets heavy book “boards” (cardboards) cut at a book- 
binders, 7 X 10 in. Then one has pine or white wood 
stock run off at a mill, dressed to % x 1% in., atid cuts 
them up oneself into lengths of 10 in. and 6% in. 
The wood top and bottom are fastened together by 
two brads, and the cardboards are nailed on to the 
sides with No. 19, % in., flat head wire nails. Four 
nails to a cardboard are enough. When one does so 
much of the labor oneself, the cost of a box is a little 
less than five cents. There are similar cloth and card- 
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board boxes on the market, although they are some- 
what wider, which cost thirty cents. 

The advantage of the open back and top is to re- 
move any limit to the size of the reprints filed. The 
shelf dimensions with such a box constitute the only 
limit. The width of the box is its best feature. It is 
broad enough to stand alone and to permit labeling 
on the outside which is easily read with the box on 
the shelf. (Dennison No. 205 labels can be posted on 
the outside.) On tlie other hand, the box is so narrow 
that it is very little work for one to go through all the 
reprints in a single box. For this reason it is not 
necessary in returning a reprint to the box to remove 
the other reprints and place the particular one with 
respect to the others. It is enough for one to know 
that the reprint is in a given box in order to find it 
quickly. 

The small box also allows readily for the expan- 
sion of the series at any point, and for the collection 
of small groups of papers on a given subject or by a 
given author into a single repository appropriately 
labeled. 

At present I have about 1,800 reprints filed by 
author in 210 of these boxes. With this distribution 
the boxes are not full and there is room for consider- 
able expansion without the introduction of new boxes. 

Edwik G. Boring 

Harvari) Universitt 

THE PROFESSOR AND HIS WAGES 

Under this caption appears an article in Science 
for August 24 that well illustrates the danger of 
theorizing without that judgment and knowledge of 
“how much^' that only experience in the field dealt 
with teaches. 

In the first place, the profits assumed for the mer- 
chant are much beyond the average, the ordeuly prog- 
ress of success rarely exists and the incident worries 
and troubles and resourcefulness necessuiy to turn 
corners are hardly suggested. The risk of capital is 
quite lightly dismissed. Professor Slosson would 
doubtless be much surprised to learn that an insurance 
company, which attempted to underwrite this risk for 
all those starting in business for themselves, for a 
50 per cent, premium, would inevitably bankrupt it- 
self. Yet such is the case. 

Of those who attempt business for themselves, even 
though they have more initiative and self-reliance 
than the average, fully 90 per cent, are failures and 
forced to drop out, generally with their capital com- 
pletely used up. Men, therefore, who succeed in busi- 
ness for themselves, belong to the most severely se- 
lected class in the world and certainly not one pro- 
fessor in ten could stick in it. Apply the same sever- 
ity of selection and the groat majority of professors, 
lawyers, doctors, etc., would drop out, as the major- 


ity of btisineas men have. The average pzivfoMior, 
then, should not be compared with the aueeeMtid 
business man but rather with the latter’s empkgms. 

There are, rarely, professors with a gttoiua iotc 
teaching — for imparting knowledge — that do wofk of 
value hard to estimate and all too little appreeiated, 
and other rare research professors whose work ia of 
inestimable value. These, unhappily, must aaeda be 
ill rewarded, largely because but few can appreciate 
their work or appreciate it during the life-time of the 
men. Unless a bit sensational, it makes small appeal 
to the public. But as for the majority, like the great 
majority of other classes, they get all they are worth 
to the community. But few of these audible books 
benefit the community as much as average deirkB 
because their efforts are not directed and coordinated 
from outside as are those of the dorks. 

Francis Ralston Welsh 

NmvANA, Devon, Pa. 


SCIENTIFIC BOOKS 

Eighth Report^ of the Committee for the Iimestigu- 
tion of Atmospheric Pollution. Reports Ob- 
servations for the year ending March 31^ 1922. Lon- 
don, 1923. 

The people of London and its environs wash tfaeir 
clothes on Tuesday and themselves on Saturday night. 
Thus the veil of domestic privacy is ruthlessly tom 
aside and the secrets of home life no longer held 
camera. Which is characteristic of this age, for noth- 
ing now is hidden. Even the secrets of the structure 
of matter are pried into, electrons being knocked 
about by inquisitive physicists; and snug little con- 
stituencies known as atoms completely upset and dis- 
turbed by some high speed atomic nucleus. 

We can prove that the good people of dear old 
London take their weekly tubbing on Saturday night, 
because there is a suspicious increase in the number 
of smoke particles in the air over London at this 
hour; and these undoubtedly come from domestio 
fires, lighted or kept going for the purpose of pro- 
viding sufficient hot water. The Advisory ComnittM 
on Atmospheric Pollution have traced such inequali- 
ties in the load of suspended imparities to vanons 
sources and find that the common dwelling bouse 
chimney is the chief offender; even in cities regarded 
as manufacturing centers. It is not to be wondered 
at either, for an moBse these little smokers pour out a 
vast volume of products of imperfect combustion. 

This Eighth Report is the most ambitious effort pa* 
made and shows that the Committee is getting into ito 
stride and obtaining results of great value. The work 
differs from most pieces of experimental work i& 

1 Previous reports have been reviewed in SotXNOS, Jtttts 
2, 1922, April 22, 1921, and November 28, 1919, 
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ehawT Btay or phjBioR^ in that H it carried on, not in 
a antvaraity laboratoryi but in the larger laboratory 
q£ oat^f-doora and the results therefore are appli- 
eiUe without regard to scale and other UQoertaiiitie& 

The work done during the year falls under eight 
•eetkoief namely, (1) the monthly amounts obtained 
by standard gages, tabulated and analyzed; (2) new 
type of gage; (3) iuduenoe of a Nipher wind shield 
mi the amount collected; (4) the Rochdale deposits; 
(5) the automatic hlter; (6) a jet apparatus for the 
isolation and examination of atmospheric dust; (7) 
researches on obscurity and visibility; (8) relations 
with other organizations. 

Thirty-one gages were operated during the year, of 
which 8 were in London. Data arc now available 
for five years, in many cases, and so comparisons can 
be made with a view of getting monthly or seasonal 
departures from mean conditions. 

The old unit for amount of deposited matter, 
namdy, the metric ton per square kilometer, has been 
altered to simplify printing. The amounts hereto- 
fore given to two decimal places have been multiplied 
by 100 and can be read as metric tons per hundred 
square kilometers and the same figures express the 
weight in grams over 100 square meters. The gram 
per square dekameter, gm/(10m)*, seems to be a 
practical and economical unit. 

The year was one of exceptionally fine, clear 
weather; and also there was a coal strike from April 
1 to July 4. The amounts of pollution are below the 
average and the infiuenco of the coal strike can be 
dearly traced. 

An interesting point brought out by the Rochdale 
SKperimentol records, is that the impurity of the air 
u not particularly due to an influx from neighboring 
polluted areas. By means of twin gages, one colleet- 
ing material brought by east winds and the other by 
west winds, it is shown that the high deposit at this 
place is not due to impurities carried into town by 
the west wind. 

Again during the stoppage of coal and the closing 
down of factories, duplicate gages made it plain that 
factory smoke was responsible only for about 66 per 
cent, of the pollution. 

A rough estimate is 
Dast 15 per cent. 

Factory smoke 66 per cent 
House smoke et al. 19 per cent. 

Many interesting graphs are given showing condi- 
tions on foggy and non-foggy days. 

There is a detailed description of the new jet ap- 
paratus dust counter of Dr. J. S. Owens, an instru- 
ment which is within reach of the laity. 

Near the end of the Report there is a handy bibli- 
ography of dust investigations, 

AnBXAKimB MoAntx 


SPECIAL ARTICLES 
THE INFLUENCE OP THE TEMPERATURE 
OF THE SOIL ON THE RELATION OF 
ROOTS TO OXYGEN 

The rate of root growth of laud plants, under nor- 
mal conditions of aeration, is known to be infiuenoed 
by the temperature of the substratum in such manner 
that there are three well defined temperatures of 
growth, namely, the highest at which growth is pos- 
sible, the temperature at which growth is most active, 
and the temperature below which growth ceases. 
Under conditions of a diminished supply of oxygen, 
however, these cardinal temperatures of growth ap- 
pear to be greatly modified. This feature has physio- 
logical and ecological bearing of some interest. 

In Poteniilla anserina, which occurs in swampy 
ground, with the roots in 1.2 per cent, oxygon and the 
balance nitrogen, the growth of the roots is various. 
Thus at 27® and 30® C. growth doos not take place, 
but at 18® it is about one fourth normal for that tem- 
perature. When given experimental atmosphere con- 
taining 2 per cent, oxygen the growth rate is about 
one fourth normal at 30®, one third normal at 27* 
and normal at 18® C. 

In a garden variety of com with roots in 3 per cent, 
oxygen the effect on the rate of growth is quite as 
striking as in the case of Potentilla* For example, at 
30® it is about one sixteenth normal, 20® it is about 
one fifth normal and at 18® it is about one third nor- 
mal. When the percentage of oxygen is increased to 
3.6 the rate of growth is much increased. For exam- 
ple, at 30® the rate is about one third the expected 
rate under normal aeration conditions, while at 18® 
it is about two thirds normal. While in 10 per cent, 
oxygen the rate at 30® is about nine tenths normal and 
at 18® it is normal. 

In the two species referred to, and the same is true 
of several species studied, the relative rate of root 
growth, that is, the rate under given oxygen condi- 
tions as compared to the expected rate in normal con- 
ditions of aeration, decreases with the increase in the 
temperature of the soil. It can be seen, therefore, 
that there comes a point in the diminution of tiie 
oxygen content of the soil atmosphere when the 
growth of the root ceases because it is no longer suffl- 
eient to supply the demands for energy correlated 
with physiological activities of higher temperatures. 
The dixninution of the oxygen supply of a conse- 
quence becomes a factor limiting the growth of the 
root, and which, as the above citations indicate, may 
have specific value. 

Some observations on modifications of the cardinal 
temperatures for root growth resulting from defi- 
ciency of oxygen indicate that the conclusion as stated 
in the preceding paragraph may in some manner in- 
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fluenoe such &s well. Thus the maximum temperature 
for root growth of Opuntia versicolor is about 42** 
under normal conditions of aeration, but wlieu the 
percentage of oxygen is reduced to 1.2 no growth oc- 
curs at 30** although it may go on at 20^. This being 
the case, both the optimum as well as the maximum 
temperature for growth are greatly reduced. 

The optimum temperature for the growth of the 
shoot in corn is about 33.7® and the maximum tem- 
perature is about 46.5®, while the corresponding tem- 
peratures for the root are probably Somewhat less. 
In percentages of oxygen less than 10, and except as 
indicated above, and for soil temperatures below 30®, 
the growth rate is below normal. However, in 3.6 per 
cent oxygon the moat rapid growth rate is about 30°, 
but when the amount of oxygen is reduced to 3 per 
cent, 20° is apparently about the optimum tempera- 
ture for growth. 

Observations on the relation of the roots of the 
Rough lemon to the oxygen supply at relatively low 
soil tem}>erature8 indicate that tlie minimum tempera^ 
ture under certain conditions may also be modified. 
The Bough lemon has apparently a fairly high mini- 
mum temperature for root growth, or at least the rate 
of growth under normal conditions of soil aeration is 
relatively slow at 18° C. In 2 per cent, oxygen, how- 
ever, although growth continues at 26° and at 22®, it 
does not go on at 20® or at 18® C. In this instance 
the minimum temperature for growth may have been 
raised. 

The observations above summarized on the relation 
of root growth to the oxygen supply are apparently 
in accord with the known variation in the respiratory 
ratio (of the shoot) which is associated with differ- 
ences in temperature, being least at those that ore 
medium, that is 15° C., or less.' 

The ecological bearing of the influence of the tem- 
perature of the soil on the oxygen relation of roots 
can only be suggested. The ecological significance of 
soil aeration has been referred to in an earlier papor^ 
and it need merely be suggested in this place that the 
oxygen relations of the species with especial regard to 
the temperature of the soil sliould also be taken into 
account. It is quite clear from the summary above 
given of typical results in relation to several species, 
and which can probably be extended to other species 
as well, that in puddled soils with consequent poor 
aeration, and in summer, the matter of oxygen supply 
to the roots must be acute. And, in ceirtain species, as, 
for instance in varieties of corn, in order to attain to 
a fair rate of root growth at a time of high soil tem- 
3 >eraturea the aeration of the soil must be good indeed, 
otherwise, as shown in another paragraph, the rate of 

iPaUadin's ** Plant Physiology,’^ Livingston, p. 190. 

> ' * The Ecological Significance of Soil Aeration, ’ * W. 
A, Cannon and E. E. Free, Sciknok, N. S., Vol. 46, p. 
178, 1917. 


growth is vary eonsidendily cut down. 

The oondasions arrived at and as reported iwWs 
notice offer additional reasons for extensive studltts tea 
the temperature-aeration relations of the ted 
suggest the desirability of intensive investigatteii cm 
the oxygen relation of roots as an important 
logical factor of ecological moment. v 

W, A. 

Coastal Laboratory, ^ 

CARiaxL, Californu 

DISPERSITY OP SILVER HALIDES IN RtLA<- 
TION TO THEIR PHOTOGRAPHIC 
BEHAVIOR 

1 

Ik a recent article appearing in the Journal o/ 
Physical Chemistry, 27, 1-61, Wightman, TriveRiaiad 
Sheppard report that in general the larger the eilver 
halide grain and the larger the range in grain tee in 
the emulsion, the more rapid the paper in its4mtion 
towards light The authors support their concUteons 
by moans of exhaustive research by means of photo- 
micrographs. There can be no doubt that in the esoe 
of their exporimonts ^Hhe relative speed of the emul- 
sions increases rapidly with the increase of 
size and range of size of the particles contiiiwd 
therein.*’ However, that this is not always the OMe 
is shown by the example quoted in the Eastemi 
Monograph No. 1, p, 104, written by TrivelU' end 
Sheppard, where comparison of two emulsions showed 
that the one having grains one third the linear dimen- 
sions was more than 19 times as fast and that ite 
same was true of individual grains in the same fpsul- 
sion. Koch and Du Prel {Physik, Zeit,, 17, 636 
(1916) ) conclude that it is not possible to formulite 
a definite relationship between the grain size and #99^ 
sitivity with the ^formation at present available, 
that it is certain that the largest grains in an e^iijd- 
sion are by no means the most sensitive. 

Theoretical consideration : On the basis of the mu- 
clear theory, the speed ehould depend on the nuwi^ 
of grains affected, on the basis of the sub-halide 
theory, the speed should depend on the amount 
halide affected. From both the continuous wove 
theory and the quantum theory of light the numter 
of grains affected or the amount of halide affected 
should increase with the dispersity. Theoreticalljy, 
then, the smaller grained emulsions should be mopu 
sensitive. 

Discrepancy l)€tween the results of Wightman, Tii- 
velli and Sheppard and the theoretically expected re- 
sults is perfectly explained by adsorption. Adsorp- 
tion increases with specific surface, the latter increas- 
ing with dispersity. The retarding effect of the ad- 
sorbed halide might neutralize or completely reverse 
the purely dimensional effect. With much adaoip- 
tion we should expect the sensitivity to be inversely 
proportional to the adsorption or inversely propor- 
tional to the dispersity. Hence liurger-^graiiied 
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mubion would be more sengitive. The effect of range 
^ aise can also be explained by adsorption as the 
ittiril grains adsorb relatively more soluble halide 
than the larger ones, leaving the larger ones rela- 
tively freer and therefore more sensitive than if the 
small ones had not been present. 

Experiments performed in this laboratory show 
tiiat large-grained emulsions are more sensitive when 
unsensitized, but that after sensitization the relative 
speeds are reversed. The sensitization process used 
is one of removing adsorbed retarding halide. We 
are forced to conclude that intrinsically small-grained 
emulsions are faster; that adsorbed halide may neu- 
tralize or reverse the purely dimensional effect so that 
where there is much adsorption the large-grained ones 
seem the faster; that unless one knows not only the 
ratio of size of the grains, but also relative amounts 
of adsorbed retarders, it is impossible to predict the 
relative speeds of two emulsions. 

The above investigation is at present nearing com- 
pletion, and the complete results will be published in 
the near future. 

Frank E. E. Germann 
Malcolm C. Htlan 
Dept, of Theoretical and Physical 
Chemistry, University of Colorado 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
THE LOS ANGELES MEETING 

The seventh annual meeting of the Pacific Division 
held in conjunction with the fourth annual meeting 
of the Southwestern Division and the summer session 
of the American Association for the Advancement of 
Science at Los Angeles from September 37 to 20, 
1923, was from every point of view a pronounced 
snecess. 

While the various eclipse expeditions of the pre- 
ceding week had in most coses been somewhat disap- 
pointing on account of weather conditions, yet the 
occasion of the eclipse had drawn together many dis- 
tinguished astronomers from all parts of the world 
and their assemblage under the auspices of the Pacific 
Division was a dominating feature of the Los Angeles 
meeting. 

The symposium on “Eclipses and Relativity” on the 
opening day of the meeting proved to be a very at- 
tractive feature of the general sessions and was 
largely attended. 

The Research Conference, held at the luncheon hour 
on Monday, September 17, was participated in by 
practically the entire convention and the following 
program was presented : 

Se 9 earch aoUvities of the California Institute of Teoh^ 
nology: Professor Earnest 0. Watson, Colifonua 


Institute of Technology, Pasadena. 

The Sorippa Institution: Aotino Director F. B. 
Sumner, ScHpps Institution for Biological Research, 
La Jolla. 

The oausea of variation in yield ia citrus treee: Act- 
ing Dean Herbert J. Webber, University of Cali- 
fornia Agricultural Experiment Station, Riverside. 

Fetrohum research: Dr. Laird J. Stabler, University 
of Southern California, Los Angeles. 

On Monday evening, September 17, the meeting was 
formally opened with an address of welcome by Presi- 
dent von KlcinSmid, of the University of Southern 
California, to which response was made by Dr. C. E, 
Grunsky, chairman of the executive committee. 

The address of the retiring president, Professor E. 
P. Lewis, of the University of California, was then 
deliv«sred. Dr. Lewis chose as his subject: “The con- 
tributions of astronomy to civilization,” thus further 
emphasizing the astronomical character of the Los 
Angeles meeting. He gave a masterly survey of the 
progress of astronomical knowledge from the earliest 
times showing that the race has benefited not only 
materially but ethically and spiritually through the 
labor of astronomers. He hold out the hope that 
through the discoveries of Einstein and others some 
of the most illusive problems of space and time may 
be brought within the range of human comprehension. 
As a notable contribution to a popular understanding 
of these abstruse questions the publication of this ad- 
dress in Science will be welcomed. 

Wednesday evening, September 17, Dr. John C. 
Morriam, president of the Carnegie Institution of 
Washington, spoke on “The meaning of history as 
illustrated by the records secured at Rancho La Brea.” 
The perfect preservation of the specimens entrapped 
in the asphalt beds of La Brea and the wonderful suc- 
ceasion of life represented constitutes a unique his- 
torical record and furnishes indubitable proof of the 
evolution of existing species from these remote types. 
It is hoped that Dr. Merriam will arrange the sub- 
stance of this interesting address for publication. 

Dr. R. B. von Klein Sniid, president of the Univer- 
sity of Southern California, gave an interesting dis- 
course on the “Psychology of Crime,” a subject in 
which he has specialized for many years. It was a 
notable addition to the program provided for the 
general sessions. 

Too much can not be said in praise of the very 
efficient preparations made for the meeting by the 
local committees. The accommodations for the various 
meetings of the affiliated societies were all that could 
be desired and the courteous hospitality extended to 
visitors w^as the occasion of much favorable comment. 

Over 600 registered for the meetings, including 263 
members of the association. Twenty-three affiliated 
societies held meetings under the auspices of the Pa- 
cific Division. Reports of some of these meetings, 
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as sutunittod by their secretaries, 'will be printed in 

80 tBN 0 E. 

W. W. Saroeakt 

Beoretary, Pacific Division American Association 
for the Advancement of SdeT^oe 

JOINT MEETINGS OF THE AMERICAN AS- 
TRONOMICAL SOCIETY, THE ASTRONOM- 
ICAL SOCIETY OF THE PACIFIC, AND 

SECTION D OF THE AMERICAN ASSOCIA- 
TION FOR THE ADVANCEME^IT OF SCI- 
ENCE 

On the ilrst day, September 17, the sessions were 
held at the University of Southern California, Loa 
Angeles; on the second day, in Pasadena — in the 
morning, at the office of the Mount Wilson Observa- 
tory, and in the afternoon, at the Norman Bridge 
Laboratory of the California Institute of Technology, 
in conjunction with the physicists; on the third day, 
in the dome of the 100-inch Hooker telescope on 
Mount Wilson. 

There was throughout a large attendance of pro- 
fessional and amateur astronomers. Eastern and 
western observatories in the United States were well 
represented, and in addition there were astronomers 
from Canada, Mexico, Australia, Japan, Argentina, 
England, Spain, France, Belgium and Holland. 

The symposium on eclipses and relativity on the 
afternoon of the first day attracted a large audience. 
Thera were four addresses, as follows: 

Borne conditions apparently existing in the solar 
corona: Dr. W. W. Campbkll, president, University 
of California. 

Hott? the spectrum of the sun*8 atmosphere is studied 
at eclipses and the interpretation of the results 
through the aid of modem physics: Da. S. A. 
Mitchell, director, McCormick Observatory, Univer- 
sity of Virginia. 

The oonsUtution of the sun*s atmosphere, the levels of 
the gases and the nature of their circulation. Results 
hearing on the dwp (accent* of jolar lines 

as required hy the theory of relativity: Da, Charles 
E. St. John, astronomer, Mount Wilson Observatory, 
Pasadena. 

Relativity as represented hy the Rinstein-ecUpse prob- 
lem; Dr. R. J. Trumpler, assistant astronomer, Lick 
Observatory, Mount Hamilton. 

The last two speakers dealt with the bearing of 
recent observations on the theory of relativity. Dr. 
St. John's paper contained the important announce- 
ment that an exhaustive discussion of wave-lengths 
of lines in the solar spectrum has led him to the con- 
clusion that the pressure in the reversing layer is 
negligible, and that after the effects of radial motion 
and scattering have been eliminated there remain dif- 
ferences bestween hol&r and laboratory wave-lengths 
of the order called for by tbe Einstein theory. Dr. 


Trumpler explained in detail tbe good agreement 
found on tbe Liok Observatoiy plates of the 193B 
eclipse between the measured ^splacements of stii# 
near the sun, and those predicted by the theory^ 
relativity. Results obtained at the eclipse of 
tember 10, 1923, were reported by Professors BraelDStli 
Worthington, Miller, Douglass and Gallo. 

About one hundred and thirty persons made 41m 
trip to Mount Wilson on the third day. Most of them 
remained until evening to look through the fiO-iash 
and lOO-inch telescopes. 

The technical papers presented at the various sSa* 
sions were as follows: 

Borne vagaries of refraction: Arthur J. Boy, Du^y 
Observatory. 

Recent latitude results at Lick Observatory: B. 
Tucker, Lick Observatory. 

Notes on proper motions: A. van Maanen and Han- 
nah M. Marbh, Mount Wilson Observatory. 
Pundamen^tal consideration on researches relating to 
minor planets : A. O. Leuscbner, University of Cali- 
fornia. 

Radial velocities of stars of spectral class R: H. 

Santord, Mount Wilson Observatory. 

Sypothetical parallaxes of 1S5 A double stars meaS’ 
ured at three or more epochs: B. G. Aitken and 
Margaret Powell, Lick Observatory. 

The radial velocities of long-period variable stars: 

Paul W, Merrill, Mount Wilson Observatory. 

Some properties of the stars in space as derived from 
the near-by stars: W. J, Lutten, Harvard Observa- 
tory, 

A new catalogue of variable stars: S. D. Townley, 
Stanford University. 

Three stellar spectroscopic notes: W. 8. Adahs and 

A. II. Joy, Mount Wilson Observatory. 

A possible origin of the nebular lines: H. H. Plaskett, 
Dominion Astrbphysieal Observatory. 

The possibilities of instrumental development: GeOrgx 
E, Hale, Mount Wilson Observatory. 

On Atmospheric Absorption: H. L. Vanderlinden, 
Observatoire Boyal, Uccle, Belgium. 

The sun^s action on the magnet, a note on variable 
stars end cosMio clouds: Luis Bod4s, Observatorio 
del Ebro, Spain. 

The radiation from mercury compared with the radia- 
tion from other planets: Edison Petto’ and Seth 

B. Nicholson, Mount Wilson Observatory. 
Asymmetry in the distribution of stellar velocities: 

Gustaf StrOubbro, Mount Wilson Observatory. 
Stellar interferometer work during 19SB-19gS: F. G. 

Pease, Mount Wilson Observatory. 

Density distribution in the photographic images of 
elliptical nebulae: Edwin Hubble, Mount Wilson 
Observatory. 

Radial velocity measurements of the speotrim of omi- 
cron eeti; Alebed H. Jot, Mount Wilson Observa- 
tory, 

On aocotmt of lack of time the following papers 
were read by title : 
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The ejftiemaUe wrectionB to Boas *9 praUmirMry gen- 
eral eaidlogua: William B. VariotMi Dudley Ob- 
•ervatoiy. 

tMrd satellite: W* H. Ficeering, Harvard 
Obeervatozy Station^ Jamaica. 

Eelativity: An opproximation : OHAaLSS Lane Poda, 
Columbia Umversitj. 

TAe Tmnher and diatiibuHon of stars with Class B 
spectra having emission lines: Ealph H. Curtiss, 
Univereity of Michigan Obeervatory. 

Progress with color-index apparatus: Howard S. King, 
Harvard Observatory. 

Methods and results of the absolute magnitude deter- 
mination of stars at the Dominion Astrophysical 
Observatory: W. £. Harper and B. K. Young, 
Dominion Astrophysical Observatory. 

The spectral parallaxes of double stars: Frederick C. 
Leonard, University of California. 

Mean absolute magnitudes of the long period variables 
and other stars of late types: Ralph E. Wilson, 
Dudley Observatory. 

Atmospherie pulsation of cepheids, a method of attack: 
W. Carl Rufus, University of Michigan Observa- 
tory. 

Bemarks on the luminosity function: F. H. Seares, 
Mount Wilson Observatory. 

On the orbit of the brighter component of Beta Lyrae: 
B. A. Eossiter, University of Michigan Observatory. 

The absorption lines of 0-type stars: J. 8. Plaskett, 
Dominion Astrophysical Observatory. 

Begularities 4n the arc spectrum of Zirconium: C. C. 
Kiess and Harriet Knudsen Kjess, U. S. Bureau 
of Standards. 

An Arctic episode in astronomy: E. H. Tucker, Lick 
Observatory, 

Two new camera lenses for spectrographs : J. S. 
Plaskett, Dominion Astrophysical Observatory. 

The orbits of the spectroscopic components of Boss 
6148: W. E. Hakper, Dominion Aatrpphysical Ob- 
servatory. 

The orbit of the spectroscopic binary Boss 1488: W, E. 
Harper, Dominion Astrophysical Observatory. 

The wedge method and its application to astronomical 
spectrophotometry : H. H. Plaskett, Dominion 
Astrophysical Observatory. 

Photo-electric photometry at the JVashbum Observa- 
tory: Joel Btebbins, University of Wisconnn. 

The radial displacements in the allot photographs: 
William B, Varnum, Dudley Observatory. 

Begularities in the spectrum of titanium : Henry Kor- 
Bis Bussell, Princeton University. 

Abstracts of the papers will be published as usual 
in Popular Astronomy, 

Joel Stebbins 

Secretary, American Astronomiodl Society 

AMERICAN METEOROLOGICAL SOCIETY 

One of the largest and most interesting meetings 
of the American Meteorological Society was held at 


the Univftraity of Southern California, on September 
17, 18 and 19. The meeting was held conjointly with 
those of the Pacific and Southwestern Divisions of 
the American Association for the Advancement of 
Science and our Society enjoyed all the privileges 
obtained by the larger societies. The first session 
was devoted largely to evaporation problems and it 
was brought out in the disoussion that none of the 
methods used were entirely satisfactory to engineers. 
Dr. George F. McEwen dosed the discussion by stat- 
ing that he believed the Calculation Process to be best 
for large bodies of water, whereby an equation based 
on isolation is used. Later Mr. Charles E. Gninsky 
offered the following resolution. Which was passed 
with no dissenting votes : 

Resolved, that the study of evaporation from open 
bodies of water should be extended, with particular ref- 
erences to the standardization of methods of observation, 
in order that known meteorological conditions may better 
serve as a basis for predicting evaporation losses from 
such water bodies. 

The next session was largely devoted to the discus- 
sion of the problems of the Lower Colorado River 
as caused by mountain snowfall and flood crests. The 
discussions were unusually interesting as the prob- 
lem is an international one. The people of the United 
States have spent great sums— five or six million dol- 
lars — on a project located in Mexican territory, for 
the purpose of conserving water for use in our coun- 
try as well as in Mexico. Resolutions were passed 
covering this problem as follows : 

Being impressed with the importance of flood control 
and other problems of the Lower Colorado River and the 
necessity for an early solution thereof, and realizing that 
the solution of these problems requires action by the 
United States because of their interstate and interna- 
tional aspects, BE IT resolved by the American Meteor- 
ological Society that the attention of the Executive 
Committee of the Pacific Division of the American Asso- 
ciation for the Advancement of Science be called to the 
present situation with the suggestion that the Pacific 
Division place itself on record as favoring early action 
by the United States to accomplish the permanent solu- 
tion of these Colorado River problems. 

The third session was taken up in discussing mat- 
ters pertaining to forecasting the weather, and Mr. 
L. E. Blochman brought to light some interesting 
facts regarding the probabilities of long range fore- 
casting based upon the geographical location of low 
pressure areas entering the United States from the 
Pacific Ocean. 

The morning session of the last day was made most 
interesting by the presence of two aviators, Messrs. 
Wyatt and Lawing, from the Air Field at San Diego, 
who flew to Los Angeles that morning in a plane 
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wpeoially prepared for taking meteorological obser- 
vations while aloft. These men left their station in 
San Di&go for Los Angeles at about the same time the 
other members of our society left their hotels for the 
meeting place at the University of Southern Cali- 
fornia. They arrived promptly at 9 a. m. and gave 
most interesting talks regarding upper air conditions 
over the southwest portion of California, based upon 
almost daily observation taken during the last two 
years by these gentlemen. 

The afternoon session, which concluded the series, 
was specially devoted to the influences of weather 
upon forest fires. It was brought out at this meeting 
that humidity was even more important than wind in 
starting, spreading and stopping forest fires. 

It was proved that the United States Weather Bu- 
reau could be of great help in forewarning fire-fight- 
ers of dangerous conditions and the following resolu- 
tion was submitted and passed unanimously: 

Wmkreas, the conservation of the remaining forest 
area and the reforestation of largo areas already cut 
over are largely dependent on the prevention and control 
of forest fires, and 

Wherjsas, in the prevention and control of forest fires 
a fore-knowledge of the weather is most important, and 

Whereas, the making of weather forecasts for forest 
areas is difficult, because most of the observation stations 
are outside these areas; therefore be it 

Ebbolved, that the Congress be asked to appropriate 
such funds as are needed to provide meteorological sta- 
tions in the forest areas and to moke adequate study of 
forest weather and to apply the results of this study to 
forest fire prevention and control. 

Votes of thanks were given to the Pacific Division 
of the American Association for the Advancement of 
Science and to the University of Southern California 
for the conveniences afforded the meetings of our so- 
ciety, After which it adjourned sme die, 

E. A, Beals, 
Secretary pro tern, 

THE AMERICAN PHYSICAL SOCIETY 

The one hundred and twenty-second regular meet- 
ing of the American Physical Society was held in the 
Norman Bridge Laboratory of Physics, California In- 
stitute of Technology, Pasadena, on Sei)teniber 18, 
1923. The morning session was a session of the 
Physical Society alone, and the afternoon session was 
a joint session with the American Astronomical So- 
ciety. The attendance was about sixty. The presid- 
ing officer was Professor E. C. Watson. 

Papers presented at the morning session and those 
contributed by the Physical Society to the afternoon 
session were as follows : 

The phy/iical characteristics of diplacuais: V. 0. Knuu- 
6EN and Gko. E. SHAMBAuan, University of Cali- 
fornia, Southern Branch. 


Interference phentmena a thick pktie phte in the 
path of one of tAa interferinff bennu ; W. N. 
BmoHBT, Norman Bridge Laboratory of Phyaiot, 
California Institute of Technology. 

On the condition known aa electrical neuirolitv: Feb- 
KAKDO SAKiPOBO, Stanford University. 

A method of comparing the rates of miwing of two 
liquids; L. £. 1>0DD, University of California, South- 
ern Branch. 

The crystal structure of heneene: Jared Eirtland 
Morse, Kyerson Physical Laboratory, University of 
Chicago. 

Oscillograms of the harkhausen effect ; S. R. Williams, 
Norman Bridge Laboratory, California Institute of 
Technology. 

Magnetic results obtained by the Carnegie during 
cruises IV , V and VI: J. P. Ault, Carnegie Institu- 
tion of Washington, 

Accurate measurements of the energy content of ex- 
treme ultraviolet mercury lines, and the precise de- 
termination of the photoelectrio long-wavel&ngtk 
limit of a clean surface of mercury: C, B. Kazda, 
Norman Bridge Laboratory, California Institute of 
Technology. 

Effect of temperature and surface impurities on photo- 
currents twit A aluminum surfaces from which surface 
films have been removed by melting in vaetto: J, 
Reed Nielsen, Norman Bridge Lal)oratory, Califor- 
nia Institute of Technology. 

Magnetic beta ray aTuilysis of soft x-rays: Joseph A. 
Becher, Norman Bridge Laboratory, California In- 
stitute of Technology. 

The pulling of electrons out of metals by intense elec- 
trical fields: R. A. Millikan and Carl F. Eyrino, 
Norman Bridge I-aboratory, California Institute of 
Technology. 

The appearance of certain ghosts in the general x-ray 
spectrum formed by reflection from oalcite; an ex- 
planation Jif their cause and the means of their 
eliminaticiw A, E. Henninos, Stanford University. 

The influence of the scattering substance on the wave 
length and intensity of scattered x-rays : P. A. Boss, 
Stanford University. 

Joint Session with the American Astronomical 
Society 

Effects of a total solar eclipse on the earth's magnetic 
and electric fields: J. P. Ault, Carnegie Institution 
of Washington. 

Ehofographic film characteristics in the ultraviolet: 
Geoiwe R. Harrison and Cedric E. Hesthal, Stan- 
ford University. 

Extreme ultraviolet spectra: R. A, Millikan and I. S. 
Bowen, Norman Bridge Laboratory of Physics, Cali- 
fornia Institute of Technology. 

The vao^^m spark spectrum of oaldum: J. A. Ander- 
son, Mt. Wilson Solar Observatory, 

Series spectra in otrygen and sulphur: J. J. Hoppibld, 
University of California. 

D. L. Webster, 

Local Secretary for the Pacific Coast 










SCIENCE NEWS 


PERIODICITY OF INFLUENZA 

Science Service 

Fubthek evidence of periodicity in outbreake of in- 
fluenza ia afforded by a recent increase in tho number 
of cases of the disease in London and other English 
citios; according to Dr, George W. McCoy, director of the 
TJ. S. Hygienic Laboratory. But the recurrence of the 
diaoase in England does not necessarily mean an epidemic. 

The reports from overseas stated that the first increase 
in the number of cases of influenza in English cities was 
noted during tho third week in September. This was 
nearly 33 wooks from the date of the last outbreak there, 
a period which is coming to be associated with revivals 
of the disease. This period was first observed by Dr. 
Brownlee, statistician of the British Medical Research 
Council, and it has been recently confirmed by the health 
authorities of Liverpool. 

Commenting on these reports, Dr. McCoy said : ' * There 
is much evidence for a recurrent periodicity in influenza 
epidemics for a period of some years following a general 
world epidemic such as was experienced in 1918-19. This 
period seems to be close to eight months or 33 weeks from 
the beginning of one epidemic to that of another, al- 
though irregularitios somotimes occur. This is particu- 
larly true if a recurrence is due during the warm months. 
In such a case only a few cases are usually noted and no 
real epidemic develops. For example, the ^3 weeks period 
since the outbreak of the last epidemic hero ended late 
in August, but there has been no outbreak. The next 
date for recurrence if the period holds good is late next 
spring, but the lateness of the season will probably pre- 
vent much of an outbreak. ' ' 

Dr. McCoy called attention to a periodicity in epidem- 
ics of other infectious diseases such as measles and scar- 
let fever. 

'‘It has been found in New York," he said, "that 
measleB is much more prevalent on alternate years, while 
for scarlet fever the period seems to be four or five years. 
Why this is so we do not know." 

Borne medical authorities in England have hazarded a 
guess that influenza recurs periodically and spontaneously 
in some individuals who have suffered from the disease 
and have cited the outbreak of the disease on ships which 
have been long at set as favoring such a theory, but it 
has as yet not found general acceptance. 

LABORATORY WORKERS AND INFECTIOUS 
DISEASE 

Science Service 

Two cases of Malta fever, a highly infectious but sel- 
dom fatal disease and one very rare in this country, have 
occurred among the laboratory staff of the U. 8. Public 
Health Service Hygienic Laboratory, where the disease is 
under investigation. Both patients are now convalescent. 

Goats are subject to the disease, and a few months 


ago there was an outbreak of it in Arizona in sections 
where unpasteurized goat ’s milk was extensively used as 
food. Doctors and workers from the Hygienic Labora- 
tory were sent to the spot and after quelling the out- 
break returned to Washington where further inquiry as 
to methods for the prevention and cure of the malady 
were undertaken. The two cases among the laboratory 
workers followed. 

Malta fever, as its name indicates, was formerly very 
prevalent on the island of that name and to a less ex- 
tent throughout the whole Mediterranean basin where 
goats ’ milk is a staple food. While rarely fatal, it causes 
disability for long periods in many cases, convalescence 
being interrupted and tedious. 

The two cases of this disease among workers in the 
Hygienic Laboratory calls renewed attention to tho risks 
run by the doctors and scientists there who handle deadly 
germs with tho same indifference to danger that is shown 
by workers with high explosives. Not long ago there 
were six cases in the laboratory of a rare disease known 
as tularemia. Rabbits and other small mammals have 
been found to be infected with this disease which is 
easily transmitted to human beings, causing a long con- 
tinued fever and prolonged disability, although the death 
rate is practically zero. Bo infectious is this disease that 
practically every laboratory worker who deals with it 
catches it sooner or later. 

In a more serious class is the deadly Rocky Mountain 
spotted fever, a disease which because of its prevalence 
in parts of the northern Rocky Mountain region has 
caused the abandonment of settlements and ranches and 
serious loss of life and property. Cattle are subject to 
it and it is usually transmitted to man through the bite 
of a certain species of tick. The mortality in man runs 
from 50 to 90 «per cent 

Although it Jias already killed several workers in tho 
U. 8. Public Health Service, the Hygienic Laboratory 
is on its trail, seeking a method of immunization or cure. 
The work is in charge of Dr. B. R. Bpencer, who is re- 
garded by his fellow workers, themselves used to dealing 
with such unpleasant diseases as plague, smallpox and 
typhus, as literally on Uie firing line of science, for the 
unseen bacteria are more deadly than enemy bullets and 
give no warning until their victim is stricken down. 

FAMINE THREATENS BIRDS OF NORTH 

Science Service 

Fakinb threatens the animals and birds of the north- 
ern forests, if the signs observed by scientific naturalists 
are to be credited. Creatures furred and feathered, 
which ordinarily winter in the sub-Arctic wilderness, are 
working their way southward, seeking food. The bug- 
continued drought is held responsibb for extraordinarily 
small crops of evergreen cones, which are a chief de- 
pendence of the winter birds and the squirrela More- 
over, a scarcity of mice and rabbits is suspected. 
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A«earl« mev«loo«pbal» occurs In tho smtill Intestine of horses. ftAg 

This worm possesses certnin cell structures which make it one MitSk 

of the most Interesting forms known to biologists. Beginning HW 

with the work of Van Beneden and Bovorl (181^*181)0), Ascarls 
megalocephaln became a clasalcol object for the atudy of the phe* 
nomena of fcrtlllKatlou, maturation, and cleavage of the coil. 

The preparation of Ascarls material for elides, requires care, skill and patience. For reasons not read- 
ily determinable, one lot of material may yield beautiful results, while o second lot prepared in what would 
appear to be Identical fashion proves worthless. 

We can supply from stock, Ascarls slides as follows:— 

S Al Fertilisation slide; showing penetration of the BpermatoKOnn. 

B) Maturation slide: tetrads, diads. polar bodies and fusion of pro-nuclei. 

C) Cleavage slide; (Two to four cells) shows spindles, centrosomea and chromo- 
somes grouped In various mitotic figures. 

(D) Later cleavage; many cells and small figures. 


Piiee per slide . . 
Bet of four slides 


DesertpUve Booklet: We are preparing a booklet on Ascnrla megalocephala. This pamphlet will give 
habit notes, historical references, histological significance, etc. A number of Illustrations, made from photo- 
micrographs of our own slides will be Included. These Illustrations will be carefully labelled and will be 
described In the text. I'he pamphlet can therefore be used as a reference or key book 1» the use of the 
slides. This booklet will be given free with every order for Ascarls slides providing the order amounts to 
five dollars or more. The booklet may also be purchased separately. 

General Biological Supply House 


1177 EAST 5STH STREET, 


CHICAGO, ILL. 


EXPERT 

MICROSCOPE REPAIRS 

Have your Microscopes, Micro- 
tomes, Polariscopes, etc., overijiauled. 
Fully equipped and thoroughly ex- 
perienced for all intricate work. 

BmoBKBT’8 Akbuoav Omci: 

O. C. RUDOLPH 

17 Maditen Avmum Naw Yeric 


Profusely Illustrated Catalogue 

DESCRIPTIVE of over 60 new thisg* of wide utiUty. 

SCIENTIRQ MEDICAL NAUTICAL AND 
MATHEMATICAL 

with useful, valuable colored platas. and new 
mdasuring devices, 

BOOK FORM, FOE ROCKET. 

By return mall for 30 oents, or U . 8, stamps. 
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As a oonsoquence of these conditions the small birds 
iure moving^ and the owls are following thorn. The fierce 
goshawk, the groat gray Arctic owl and the homed owl, 
when deprived of a supply of mammals, also turn to the 
little birds for food, and they, too, promise to descend 
into regions which ordinarily they novor enter. A sim- 
ilar famine several winters ago brought great fiocks of 
small birds, crossbills, nuthatches, pine grosbeaks, tree 
sparrows, creepers, woodpeckers, purple finches, chicka- 
dees, snowbirds, juncoea and other hardy species, which 
ordinarily find living easy in the icy wlldemoss north- 
ward. They wore much in evidence in the country neigh- 
borhoods and in the suburbs and parks of New England 
cities. They were accompanied by the owls and the gos- 
hawk, which levied toll on the henyards and game as well 
as upon the birds. 

Edward Howe Forbush, director of the division of orni- 
thology of the Massachusetts Department of Agriculture, 
in a statement just issued points out as most signifi- 
cant event among the birds” the movement of red- 
breasted nuthatches, which began in Maine and the 
Canadian provinces in August and has spread over south- 
ern New England and probably farther south. This 
movement, he says, indicates a scarcity of cones in the 
north, no doubt the result of a dry season. If this 
scarcity is a fact, a southward movement of pine gros- 
beaks, crossbills and other boreal birds may be expected* 
Mr. Forbush continues: 

Large flights of birds are coming down through 
northern New England where wild fruits and cones aro 
scarce. They are stripping the wild cherry trees of their 
fruit. Bed squirrels have appeared in imml>Grs in north- 
ern Vermont, and are stripping the pine trees of their 
cones. They are said to have come in from Canada and 
to be moving southward in search of food. All this os 
well as an early flight of owls indicates famine in the 
north. There must be a scarcity of rabbits and of mice 
in the north. A marked migration of owls has taken 
place in the woods of northern Ontario. Small owls were 
seen in the day time and many great horned owls were 
hooting at night. Since then horned owls have been 
reported in southern New England.'' 

INVISIBLE METAL WIRE 

Science Service 

Scientists at the Dell System Laboratories of the 
Western Electric Company have found it possible to make 
gossamer-like metallic strands as fine as 200 -millionths of 
an inch in diameter. 

These copper-nickel wires are being used in the con- 
struction of the vacuum thermocouple. Practically in- 
visible to the eye as they are, it is found necessary to 
weld them together under the microscope for enclosure 
within the minute vacuum bulbs. 

The American thermocouple was one of the many "war 
babies.” Prior to the war thermocouples came from 
Germany. When that crisis involved cutting off the sup- 
ply from abroad, the Western Electric Company began 
experimental work. 

Thermocouples are required to adjust circuits in the 


vacuum tube repeaters on long-distance telephone lines* 
In general these tW glass bnlbs are used to measure the 
small alternating currents in telephony and radio. The 
wires made up from a eopper-niokol alloy Used in fuses 
to protect the thermocouples are passed through an elec- 
trolytic acid bath where they are eaten down to the ske 
desired, it being impracticable to draw wire through dies 
as fine as is necessary. 

Both copper-nickel and tungsten wires are used in this 
laboratory. The tungsten threads are the smallest of all, 
bolng only 200-milliontbs of an inch thick — a good one 
hundred of them would bo required to make one wire the 
size of the hair on your head. 

Before the development of the electrolytic process, it 
was exceedingly difficult and expensive to draw the tung^ 
ston wire to sizes leas than 500 hundred thousandths of 
an inch in the laboratory. Smaller 1 smaller! has been 
the cry until this wire wliich the eye can hardly discover 
even under strong light with tlie aid of a microscope 
has been evolved and can be produced easily. 

MUSIC AND EMOTIONAL EXPRESSION 

Science Service 

CAKNfii> music is not new ; but canned thrills, extracted 
from canned music and preserved as an aid in the study 
of human emotion may follow from recent work done by 
Dr. C. E. Seashore, head of the department of psychology 
at the Iowa State University. He has been making a 
study of the exprossion of emotion in music and con- 
cludes that since everything in the way of musical ex- 
pression that is conveyed to the listener comes in terms 
of tho sound wave, and since those sound waves may be 
recorded, measured and analyzed by instruments of pre- 
cision it is possible to get a perfectly accurate record of 
what the musician conveys. 

These factors may then be reproduced separately and 
their emotioxml effect combined, making ^^an approach 
which is extraftrdinarUy promising for the scientific study 
of the expression of musical omotion.” 

It has been found, for example, that the appealing 
vibrant quality in a singing voice, known to musicians as 
^'the vibrato,” is a combined pulsation of pitch and 
intensity averaging about six oscillations a second. It 
can, therefore, be expressed in terms of throe variable 
quantities, pitch or frequency of the sound wave, inten- 
sity or loudness, and time. Within these three factors 
alt possible variations of emotional expression possible 
to the vibrato may be found. 

A similar method of study may be applied to the emo- 
tional effect of timbre which gives the choracteristio 
quality to sounds of all character, and to tempo and 
rhythm. 

The possibility is indicated of the detection of counter- 
feit emotion through a study, preferably from photo- 
graphic records, of the voice or musical tone, and here a 
note of warning is sounded to, flirts and flappers. For, 
says Professor Seashore: 

A tender emotion is a condition of nervous instablU 
ity. With the objee^ve foots in hand we can correlate 
the vibrato with principles of neural dischax^, Showing 



SCIENCE 


VoL. LVXII November 2, 1923 No. 1606 

CONTENTS 

fForfc of the Naiiotial Bescarch Council: Du. VkR' 

NON Keiaooo - 337 

CoUectinff Peripatua in New Zealand: I)r. Dayton 
STONKli - — 341 

The Second- Fan-Pacific Science Congreas: Profes- 
sor AViijLfAM Herbert Hobbs 342 

Scientific ISvents: 

Delonza Tate Wilson; The Forest Beaervea of 
the State of Nev) York; The Aldrcd Lecturca of 
the aaaaehusetta Institute of Technology ; The 
New England Intercollegiate Geological Excur- 


aion; Botany at Cincinnati 343 

Scientific Notes and News 845 

University and Educational Notes 348 

Disomsion and Correspondence: 


The Fire in California: President W* W. Oamp- 
HELii. Apples, Worms, Philosophers and Goats: 
Professor F. H. Pike, Paohyostosis : Professor 


Boy L. Moodie 348 

^«ofrtfion.¥: 

Contract Medical Practice in England 351 

Special Articles: 

On the Influence of a Botating Magnetic Field: 

Drh. Frederick W. and Ferdinand G. I..ee 352 

The American Association for the Advancement of 
Science : 

The Los Angeles Mcet^g 353 

Science News - - — x 


SCIENCE: A Weekly Journal devoted to the Ad- 
vancement of Science, edited by J. McKeen Cattell 
and published every Friday by 

THE SCIENCE PRESS 

Lancaster, Pa. Oarrison, N. Y. 

New York City: Grand Central Terminal. 

Annual Subscription, $ 6 .oo. Single Copies, 15 Cts. 

SCIENCE is the official organ of the American 
Association for the Advancement of Science. Infor- 
mation regarding membership in the association may 
be secured from the office of the permanent secre- 
tary, in the Smithsonian Institution Building, Wash- 
ingrton, D. C, 

Bntewd as second -clots matter Julr iK t&28, at th^ost 
OjOkM at Lancaster, Pa., under the Act ot Inarch 3. 1879. 


WORK OF THE NATIONAL RESEARCH 
COUNCIL^ 

Ths National Rcsoarch Council lias had a year of 
much activity and, as it seems to the secretary, of 
creditable achievement. The work has been carried 
©n along tlie lines and by the methods which have 
gradually come, through experience, to be recognized 
as probably the most advantageous ones which the 
council can adopt. These lines of work and methods 
involve and maintain a very wide contact on the 
part of tlie council with the scieniiiic oiganizations 
and men of this country and of various foreign coun- 
tries, these organizations and men representing both 
fundamental science and its applications. The actual 
membership of the council, which democratically con- 
trols the council’s policies and W'ork, is chiefly com- 
posed of accredited representatives of more than 
seventy national scientific and technical societies. Re- 
lations with foreign workers and organizations are 
closely maintained through the International Re- 
search Council and its affiliated International Unions, 
representing different special fields of science. Cer- 
tain of the National Research Council’s special divi- 
sions of science and technology are the officially 
recognized American sections of the In tor national 
.Unions. 

Contact with the colleges and universities of the 
country is maintained by the council especially 
through its division of educntionul relations; with 
the government’s various scientific bureaus through 
the division of federal relations; and with the activi- 
ties of the various state scientific boards and bureaus 
through the division of states relations. Relations 
with the industrial research laboratories of the coun- 
try, and with applied science in general, are main- 
tained through the council’s divisions of engineering, 
research extension, physics, and chemistry and chem- 
ical technology. 

The council has been entrusted during the year with 
the responsibility of expending considerable sums of 
money given by various foundations, industrial con- 
cerns and individuals for the support of various spe- 
cial undertakings in the way of promotion, organiza- 
tion and carrying out of scientific work and research. 

1 Statement of activities for the year July 1, 1922- 
June 30, 1923, based on a fuller report made to the 
Carnegie Oorporation of New York, from which the 
Oounoil, through the National Academy of Boionces, 
derives an annual income. 
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These will be specifically referred to later in this re- 
port. The total budget for the year, not including 
the money spent in constructing the new building for 
housing the National Academy of Sciences and the 
Council, has been about half a million dollars. 

Nkw Buildinq 

Work lias gone foiAvard steadily on the construc- 
tion of the monumental new building in Washington 
for the joint use of the academy and the council, and 
the building should be ready for occupancy in the 
late autumn -of this year (1923). The building is 
situated on the block of land lying between 21 at and 
22ud and B and C streets, and faces the Lincoln 
Memorial. The land was purchased at an expense of 
about $185,000 provided by gifts from twenty private 
donors. The total cost of the building and equipment 
will be about $1,350,000. 

Reskauch Fellowships 

Perhaps the most outstanding new undertaking of 
the council during the past year, and that one sup- 
ported by the largest new gift of money, is the estab- 
lishment of a series of post-doctorate research fellow- 
aliips in the biological sciences, including zoology, 
botany, general physiology, anthropology and psy- 
chology. For these fellowships the Rockefeller Foun- 
dation has pledged to the council $325,000 to be ex- 
pended during the five-year period, July 1, 1923- June 
30, 1928, no more than $75,000 to be expended in any 
one year. 

These fellowships in the biological sciences, added 
to those already similarly provided for by the Rotjke- 
feller Foundation in physics and chemistry ($500,000 
to be expended during six years) and by the Rocke- 
feller Foundation and General Education Board, 
jointly, in the medical sciences ($600,000 to be ex- 
pended during five years), constitute a most impor- 
tant addition to the possibilities of actual research 
work in tliis country as well ns an opportunity for the 
development of n group of carefully selected, higldy 
trained and eager research workers. The total sum 
of $] ,325,000 available to the council for the mainten- 
ance of these fellowships will provide comfortably 
for the work, for a number of years, of about 100 
competent fellows each year. 

The selection of those fellows and the general 
supervision of their work and the administration of 
the special funds for their maintenance are in the 
hands of three special boards of eminent scientific 
men choseti by the council. 

Special Conferences 

One of the most satisfactory methods used by the 
council in connection with the promoting, planning 


and organiziiig of new undertakings or research 
projects, especially those in which a considerable co- 
operative effort is aimed at, is the calling together of 
special conferences of selected experts from all over 
the country to meet with officers and members of the 
council for the consideration of the best methods of 
attacking special problems and for planning and or- 
ganizing the research needed in connection with them. 
Out of such conferences have grown a considerable 
number of permanent or temporary special organiza- 
tions, or active major committees which carry on, 
under the general sponsorship of the council, the 
actqal work of research and organized undertaldng. i 

Among such conferences held during the past year 
may be mentioned one arranged for by the Advisory 
Board on Highway Research (November 23, 1922) ; 
one on Problems of Human Migrations, with special 
consideration of the scientific aspects of immigration 
into America (November 18, 1922) ; one on Occupa- 
tional Terminology and Specifications, called by the 
special request of the Secretary of War (January 6, 
1923); one on Vw^ational Guidance (January 26, 
1923) ; one composed of Scientific Instrument Makers 
and Users (March 23 and 24, 1923) ; one on Scien- 
tific Bibliography in general and the work of the 
Concilium Bibliographicum in particular (March 31, 
1923) ; and one of workers in Cattle-breeding (April 
27-28, 1923). 

Crop Protection Institute 

This institute for the promotion and maintenance 
of research in connection with the insect and plant 
pests of American crops, which was developed by the 
initiative and assistance of tlie council, and comprises 
a membership of nearly 300 professional economic 
entomologists, plant pathologists and agricultural 
chemists, together with representatives of 41 chemical 
and general industrial companies interested in the 
manufacture of fungicides, insecticides and apparatus 
for their use, is now a permanent and self-supporting 
organization of much vigor and activity. During the 
past year it has had about $36,000 to spend on re- 
search projects and has, in addition, maintained 
three special research fellowships. 

Another scientific institute, similarly set up largely 
by the initiative and under tlie sponsorship of the 
council for the promotion of more scientific methods 
in the making of chronometers, watches and other re- 
lated instruments of precision, and known as the 
Horological Institute, is now on a permanent and 
practically independent basis, and is showing a 
praiseworthy activity. 

Concilium Bibliographicum 

This institution of biological bibliography, estab- 
lished in Zurich, Bwitserland, in 1895 by a well- 



:^^(m;MaKR 2 , 1923] 


SCIENCE 


839 


known American zoologist, Dr. H. H. Field, and 
which had developed a useful system of prompt bib- 
liographic service in both card and book form for 
zoologists, anatomists, physiologists and paleontolo- 
gists, was nearly wrecked by the war and the sudden 
death of the founder and manager. As about one 
third of the subscribers to its bibliographic service 
were American universities, libraries, scientific organ- 
izations and workers, it seemed advisable to try to 
bring special American effort and support to bear 
on the situation. 

The National Research Council, with the financial 
assistance of the Rockefeller Foundation to the ex- 
tent of $85,000, has been able to rehabilitate the con- 
cilium and to airnage to assist in its maintenance 
through a period of five years. The concilium, with 
Dr. J. StrolJ, of the University of Zurich, at its head, 
has been thoroughly reorganized during the past year 
under the direction of a special commission represent- 
ing the National Research Council and the Swiss 
Society of Natural Science, and has nearly caught 
up witli its preparation and distribution of biblio- 
grapliic references to papers and books published 
during and since the war. 

Union ojt American BioIiOGical Societies 

There is nearly a score of major American national 
biological societies, each representing the interests of 
a special limited field of biology, but there has been 
little affiliation or cooperation among them to ad- 
vance the interests of biology in general. Yet thorij 
has l>een constant need of this, in connection particu- 
larly with such general interests as proper means of 
publication and of the abstracting and indexing of 
publications and of biological bibliography in general. 

The National Research Council, through its divi- 
sion of biology and agriculture, has, on request, inter- 
ested itself energetically in this matter, and has 
materially helped in the formation of a Union of 
American Biological Societies, to which eighteen 
major societies, including Sections F, G, N and 0 of 
the Ainencan Association for the Advancement of 
Science, have now formally given their adherence. 

After several preliminary conferences, official rep- 
resentatives of all those societies met in the counciFs 
rooms in Washington on April 20 of this year and 
organized a council of the union and then appointed 
a smaller executive committee. At this meeting, also, 
a Joint Publications Committee of the Union and the 
division of biology and aghoulture of the National 
Research Council made a report on the problem of 
providing all of biology with adequate abstracting 
and indexing facilities. 

Recent Imk®tant Peojbot Coimrmaw 

Among the recent major committees of eminent 
important research undertakings is one on research 
man of science set up to organize and d6velope|||i||| 


on sex problems, composed of members representing 
the special sciences of biology, physiology, psychol- 
ogy, psycho- pathology and sociology. This com- 
mittee was organized in 1922 and made a preliminary 
report on policy and program for its work in March 
of that year. A sum of $25,000 was made available 
for the support of the work during the year July 1, 
1022-June 30, 192.3 by a private donor and the com- 
mittee has outlined and supported a series of specific 
investigations during the year, most of which have 
yielded substantial results. The committee has for- 
mulated a program of work for the next two years, 
which has been assured of financial support to tlie 
extent of $50,000 a year. 

Another important committee of distinguislied 
membership, representing various fields of biological 
science and of sociology, has been established by the 
council for the study of scientific problems of human 
migrations, with especial regard to American immi- 
gration problems. The organizing work of this com- 
mittee has been supported during the past year by a 
gift of $5,000 from the Russell Sage Foundation. 
The committee has carefully prepared an extended 
program of biological, ps 3 ^chologicaI, sociological and 
economic special investigations, to carry out which 
tlie Laura Spelman Rockefeller Memorial has given 
$60,000 to the council. 

A committee for aiding Russian scientists to obtain 
American scientific books, journals and i)apGrs i)ub- 
lished since January 1, 1915, was organized by the 
council, but because of the council’s relation to the 
government tlirough the National Academy of Sci- 
ences, was reorganized as a private committee under 
the chairmanship of the jKinnanent secretary of the 
council. A cooporntive arrangement was established 
with the American Relief Administration engaged in 
extensive relief work in Russia under the chairman- 
ship of Honorable Herbert Hoover. By this arrange- 
ment all work and expenses of warehousing, repack- 
ing, over-sea transportation and final detailed distri- 
bution in Russia were assumed by the American Re- 
lief Association. Requests were sent by the (;om- 
mittee to American publishing houses, government 
scientific bureaus, national scientific societies and in- 
dividual scientific men for gifts of scientific xmblica- 
tions made since January 1, 1915, with the result that 
over twelve tons of such scientific publications were 
re<':eived and have been safely sent to Russia and 
distributed there among the major Russian universi- 
ties and scientific associations. A host of grateful 
acknowledgments from Russian scientific organiza- 
tions and men has been received. 

The status and work of various other committees 
established to plan and undertake research on varioud 
problems will be referred to later in this report in 
<5onnecticm with reference to the activities of the coun- 
dUz. various divisions. 



340 


acmNcs 


[You hvm, Ka im 


Publications 

The council has published thirteen numbers in its 
bulletin series (major and technical papers usually 
of considerable length) during the year, and eleven 
in its reprint and circular series (shorter and usually 
more general papers). It has now in press five num- 
bers in its bulletin series and two numbers in its re- 
print and circular series. The total number in the 
bulletin series is now thirty -one, and forty-three in 
the reprint and circular series. In addition the coun- 
cil has publislicd a considerable number of miscel- 
laneous papers, of which twenty-five have appeared 
during the past year. 

Among the publications of the year have been an 
important group (in the bulletin series) prepared by 
the various special committees of the division of 
physics, which set out the present status of scientific 
knowledge in various particular fields of physical 
science, ns magnetism, celestial mechanics, lumines- 
cence, atomic structure, acoustics, electrodynamics of 
moving media, etc. An important study of “Coopera- 
tion with the Federal Government in Scientific Work” 
has been prepared and published at the initiative of 
the councirs division of states relations. Among other 
important publications of the year is a report on high- 
way research in the United States, being the results of 
a census conducted by the counciPs advisory lK)ard on 
highway research in cooperation with the U. S. Bu- 
reau of Public l^oads. Among the numbers in the 
reprint and circular series published during the ye^ 
are two giving important lists of manuscript bibliog- 
raphies in chemistry, chemical technology, astronomy, 
mathematics and physicjs. Also a useful list of re- 
Boarch chemicals now manufactured in the Unitcid 
States. Among the miscellaneous papers published 
during the year is a series of “career bulletins” pre- 
pared, at the request of the councirs division of edu- 
cational relations, by eminent scientific men represent- 
ing different fields of scientific work, setting out the 
opportunities offered for a scholarly career in each 
of these fields. These “career bulletins” are furnished 
in any number on specific request from university 
presidents and deans for distribution among selected 
graduate and upper class undergraduate students* 

Activities of Divisions and Divisional Committees 

Division of Foreign Eelaiiom, — The council's divi- 
sion of foreign relations arranged for the appoint- 
ment and attendance of official representatives of the 
council at meetings in the summer of 1922 of the In- 
ternational Research Council in Brussels, Interna- 
tional Astronomical Union at Rome, International 
Geodetic and Geophysical Union at Rome, Intema- 
'tionol Union of Pure and Applied Chemistry at 
Lyons, International Union of Scientific Radio Teleg- 
raphy in Brussels and International Geological Con - 


grees at Bruasels, The council is a member of the 
International Research Council and all of its affiliated 
Unions, certain of the oouncil'a divisions acting as the 
American sections of these Unions. The conn oil has 
recently adborod to the newly established Interna- 
tional Union of Pure and Applied Physics. The an- 
nual dues to these international scientific organiza- 
tions are paid by the government through the State 
Department under authority of a special appropria- 
tion item in the diplomatic and consular bill. 

The council has taken energetic measures to aid the 
Australian National Research Council to have a strong 
delegation of American scientific men at the Second 
PanTPacific Scientific Congress which was held under 
its auspices in Melbourne and Sydney in August and 
September, 1923. 

Dr. Robert A. Millikan, chairman of the division 
of foreign relations, has boon appointed the American 
representative, succeeding Dr. George E. Hale, re- 
signed, on the League of Nation's Committee on In- 
ternational Intolloctnal Cooperation. 

The division's important committee ou Pacific in- 
vestigations has arranged with the Smithsonian Insti- 
tution to have made a comprehensive study to be 
available for use in connection with the renewal and 
extension of the North Pacific Fur Seal Treaty which 
expires in 1920. This committee has also assisted in 
supporting a special expedition of the IT. S. Bureau 
of Biological Survey to the Hawaiian Bird Islands. 
The Navy Department, the American Museum of Nat- 
ural History and the Bishop Museum of Honolulu 
arc also cooperating in this expedition. 

Division of Federal Relations, — The council's divi- 
sion of federal relations has cooperated with the 
division of states relations in arranging to have made 
an important study on the cooperation of the federal 
government in scientific work with states, municipali- 
ties and individuals by Dr. E. W. Allen, chief, Office 
of Experiment Stations. This report which has been 
published (December, 1922) as No. 26 in the council's 
bulletin series discloses a total of more than five hun- 
dred separate projects in which the government is a 
partner with state and local agencies in cooperative 
scientific work. The funds involved in this coopera- 
tive work amount to at least fifty million dollars a 
year. This estimate does not include contribution in 
kind, such as land, office or laboratory quarters, spe- 
cial facilities, labor materials, etc., in many of the 
projects. 

Division of States Relations, — The council's divi- 
sion of states relations has interested itself in having 
studies made by competent men of the present status 
of state activity in scientific research as assigned to 
aiid undertaken by the various state boards of agri- 
culture and horticulture, geology and mining, game 
and flaheries, natural history, etc* Such studies have 
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been completed and publiahod for California and lUi- 
itois, and other Btudies are planned for Massachusetts 
and Maryland. 

The division has announced as special subject for 
its attention during the coming year the eHoct of the 
present tendency in the government of certain states 
toward the centralisation of administration and par- 
ticularly the effect of increased financial and com- 
mercial control in the progress of scientific matters 
established under state auspices. 

Division of Educational Relations . — The counciFs 
division of educational relations, which has for spe- 
cial interest the relations of higher education and 
general educational methods to research and the 
training of research workers, has been engaged in 
making a survey of the research situation in the col- 
leges and universities of the country. This work has 
been carried on by questionnaires, correspondence 
and most importantly and effectively by visits to the 
educational institutions by representatives of the 
council. Over 200 colleges and universities have been 
thus visited. 

Daring the past year the division has given a spe- 
cial attention to the important matter of the methods 
in vogue — and the absence of such methods — in the 
colleges and universities of the country for the dis- 
covery, encouragement and special training of stu- 
dents of superior capacity from among whom alone 
the future research workers of the country are to be 
recruited. In connection with this study of “the prob- 
lem of the gifted student’’ the division has had a 
series of special visits made to a total of about 100 
institutions by men especially interested in and in- 
formed with regard to this problem, and has prepared 
and distributed to presidents, deans, professors aiid 
graduate and upper-class undergraduate studeiits a 
aeries of reports and bulletins which have attracted 
much attention and been, apparently, gratefully 
received by the colleges and universities. Among 
these bulletins is the series of career bulletins for dis- 
tribution to advanced students which are referred to 
elsewhere in this report under “Publications.” 

The division has been enabled to cany on its work 
of survey and stimulation by means of a special ap- 
propriation made by the General Education Board. 

Vernon Kellogg 
Permanent Secretary 
(To he continued) 


COLLECTING PERIPATUS IN NEW 
ZEALAND 

Ever since I have read anything about entomology 
and of the forms of life related to the Hexapoda, I 
have had a desire to see and to study under natural 
conditions Peripatus, one of the most primitive of 
the group to which the insects belong. Since this 


lowly arthropod does not ooeur in North America and 
is more or less circumscribed in its distribution, being 
confined largely to the South American, West Indian, 
African and Australasian regions, not many scientists 
is ttm United States have the privilege of observing 
the animal alive. Indeed, I feel sure that a consider- 
able number of entomologists have never seoi even a 
preserved one. 

Therefore, it was with a good deal of satisfaction 
to myself that, as a participant in the South Sea ex- 
pedition froni the University of Iowa in the summer 
of 1922, 1 was able, in New Zealand, to do one of the 
things which I set out to accomplish, namely, to see 
and collect specimens of this unique and interesting 
animal as well as to bring back for our collections a 
goodly supply of examples. Incidentally, the privi- 
lege and opportunity thus offered represents one of 
the reasons for which such expeditions are organized 
at this institution. 

The Dominion of New Zealand, comprising about 
105,000 square miles, lies between 34® and 47® south 
latitude and 174® and 178® east longitude. Its topog- 
raphy is rough, and the soil, largely of volcanic origin, 
supports a fairly luxuriant and, in many ways, pecu- 
liar native vegetation. North Island, the scene of the 
hereindescribed activities, possesses a bright breezy 
climate, the mean annual temperature being about 55® 
Fahr. and the precipitation averaging a little more 
than 50 inches. 

The native forests, many of which have been much 
depleted of late, consist largely of totari, tawa, remu, 
matai and beech; they are always green but the in- 
troduced trees all lose their leaves during the winter 
season (our summer). 

About one and one half miles northwest of the city 
of Wellington and seven hundred feet above the sea 
there remains a remnant of one of these forests some 
fifty acres in area which is being maintained by the 
government as a reserve. In Wilton’s Bush, as it is 
called, a considerable tract remains untouched by the 
forester’s ax. Deep valleys, dense, hilly woods and a 
fine stream lend attractiveness and beauty to the 
place. The spiny bush lawyer (Ruhus sp.) is plenti- 
ful and affords good beating for insects in the winter 
season. On the partly cleared hillsides the green, 
prickly gorse grows abundantly and, with its bright 
yellow flowers, adds a touch of color to the scene. 
Here, in the wooded portion of the bush within the 
damp and much decayed remu stumps and in the 
moldering down-timber of the cleared areas Peripatus 
abounds in some numbers. 

In company with Mr. Harold Hamilton, of the 
Dominion Museum, a visit was made to this place on 
August 3 and again on August 7 for the purpose of 
sOcnaring specimens of this unique arthropod. Armed 
with sharp, heavy metal instruments the moist, de- 



$42 SCTEN^Qg ivou 


«ay6d wood of dozens of remn stumps and logs was 
es^possd in the alL-absorbii^ search. 

Occasionally a specimen would be found under a 
log which rested well down in the earth but by far 
the largest proportion of the more than one hundred 
specimens taken was discovered in decayed wood. In 
the last log that 1 examined — a small one at that — 
six of these velvety-black, dug-like creatures were 
exposed. Specimens of both sexes and ail sizes are 
included in the lot seourod on the above dates. 

Mention need not be made here of the structural 
characteristics of Peripatua since all this and much 
more has been so admirably done by Hutton, Moseley, 
Sedgwick and others. However, 1 should like to say 
a word concerning my own observations on its ac^ 
tivities. 

As is well known, Peripatua is nocturnal and shuns 
the light at all times. As soon os an individual is ex- 
posed it moves unerringly though slowly and delib- 
erately toward some crevice or burrow or other hid- 
ing place. When irritated, as for example when it is 
picked up suddenly by the tweezers or squeezed 
li^tly between the Ungers, it ejecta with some force 
and to a distance of from four to six inches the con- 
tents of the slime glands through the oral papillae. 
While the force is supplied largely by the sudden 
eontraction of the muscular body wall, the direction 
and dispersal of the slime threads seems to be ef- 
fected chiefly by the rapid side-to-side movements of 
the head and anterior part of the body. 

After leaving the oral papillae the clear fluid 
hardens into a series of viscous strands bearing, at 
fairly regular intervals, minute droplets. Although 
harmless it is very sticky coming away easily from 
the animal itself but adhering tenaciously to other ob- 
jects including one's fingers. I can not agree with 
Hutton's statement (Ann. Mag. Nat Hist., XVIII, 
362, 1876) that ^^Tbis viscid fluid is for offensive and 
not defensive purposes,” for in my experience, it was 
certainly used in a defensive capacity. And I do 
not doubt that a spray of this fluid would, to say the 
least, prove very disconcerting to any enemy such as 
spiders or predaceous beetles, both of which live in 
the same situations as Peripatua. In 95 per cent, 
alcohol the slime collects in the form of a flocculent 
mass. 

Specimens are most satisfactorily killed by im- 
mersing in water to which a little 95 per cent, alcohol 
has been added. They succumb, through suffocation, in 
a surprisingly short time — four or five minutes — and 
are best preserved in spirits of the above strength. 

The now generally prevalent conviction regarding 
the affinities of Peripatua was well summed up by 
Hutton years ago {I c., 368) when he said in sub- 
stance that it does not form a direct link between the 
other tracheate arthropods and the annelids, but is 


beet regerded as an oflilioot £i^ the base of the 
arthropodan stem. 

Dattok Stokxe 

Tua State UNXvxasrrr or Iowa 


THE SECOND PAN-PACIFIC SCIENCE 
CONGRESS 

The Pan-Pacific Science Congresses have been held 
on the initiative of the Pan-Pacific Union with head- 
quarters at Honolulu, where the first of such gather- 
ings met August 2-20, 1920. The second has been 
held August 13 to September 3 of the present year 
under the special auspices of the Australian National 
Research Council, with its president, Sir David Orme 
Masson, president of the congress. A considerable 
number of ^'assisted passages” were offered to distin- 
guished scientists in over-seas Pacific countries, and 
to this inducement were added free railway transpor- 
tation and housing while in Australia. 

In all, between eighty and ninety over-seas dele- 
gates attended, the list including Col. Sir Gerald 
Lenox-Conyngham and Dr, Haddon among others 
from the British Isles; Drs. Brock, McMurrich and 
Fraser from Canada; Dr. Sakurai, and Professors 
Omori, Yamasaki and Oshima in a strong delegation 
from Japan; Drs. van Romburgh, van Leeuwen, 
Brouwer, Braak and others from the Netherlands. 
From New Zealand came Professors Kirk, Marshall, 
Speight and Benson and Mr. Morgan. 

The delegation from the United States was excep- 
tionally large — sixteen from the States, six from the 
Hawaiian and four from the Philippine Islands. 
The States delegation was as follows : In agriculture, 
Babcock, Mead and Stakman ; in physics, Ben- 
field, Moore and Wait; in geology, Brooks, Hobbs, 
Hovey and Vaughan; in geography, Fenneman and 
Huntington; in zoology, Pillsbry and Ritter; and in 
hygiene, Sayers. Professor Gregory, the president 
of the first congress, was in the Hawaiian delegation, 
and Merrill and Selga in that from the Philippines. 

The program was one of exceptional interest to 
students of Pacific problems. In addition to a num- 
ber of general sessions to hear important papers of 
general interest, there were special sections in; I, 
agriculture; II, anthropology; III, botany; IV, ento- 
mology; V, forestry, VI, geodesy and geophysics; 
VII, geography and oceanography; VIII, geology; 
IX, hygiene; X, veterinary science, and XI, zoology. 

The geologists assembled in unusual strength both 
from Australia and from overseas, and their programs 
were contributed to by a considerable number of 
authorities in special fields. The topics included ; The 
structure of the Pacific region; Post-Mesosoic vol- 
canie activity within it; the distribution of ores, oil 
and water resouroes; the corrdation of the Tertiary 
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fcosmitiofWj ^ Penno^Carbonifefons and Permian 
problem^ geological surveys, and a symposium on the 
origin of coral reefs and atolls. In connection with 
this symposium Professor Sir Edgeworth David, who 
presided at the Sydney sessions and who is widely and 
lovingly known as the grand man of Australia, pre- 
sented a moat important report on the Royal Society's 
borings at Funafuti. The half-cores from this boring 
and other illustrative exhibits were displayed. 

A dramatic event of the meeting was the arrival at 
Sydney on the eve of the meeting in that city of the 
new United States scout cruiser ‘^Milwaukee,^' 
equipped with the sonic depth Under and prepared 
to exhibit a new set of soundings taken on its voyage 
across the Pacific from Puget Sound. Her com- 
mander, Captain W. C. Aaserson, came as a delegate 
to the congress from the United States Navy Depart- 
ment and presented a paper in joint session on the 
principle of constimction and use of the depth finder. 
On his invitation the Australian Navy Department 
sent an officer from Melbourne to attend a demon- 
stration, and on like invitation the Ministry of Trade 
and Customs sent for the same purpose Captain John 
K. Davis, the commissioner of navigation and widely 
known as the master of vessels of Antarctic explorers. 
Each day during the visit of the cruiser parties from 
the congress were taken on board for demonstrations. 
A hearty vote of thanks was taken to be presented to 
the United States Navy Department through Captain 
Asserson. The friendly visit to Sydney of this mod- 
ern warship, the first since that of the great fleet 
under Admiral Sperry, aroused much popular enthu- 
siasm and approval. 

Many resolutions of importance were passed. 
These related to the destruction of insect pests; to 
measures to prevent the early extinction of the native 
Pacific races; for cooperation in botanical surveys; 
for systematic treatment of the tectonic features; for 
aeroplane and other surveys of coral reef areas, and 
especially that of the Great Barrier Reef of Aus- 
tralia ; for an international bureau of animal health ; 
and for the conservation of the marine mammals of 
the Pacific. 

It was further recommended that there be formed 
a permanent organization of the scientific institutions 
and individuals engaged in research on the scientific 
problems of the Pacific region, and the president of 
the third congress was requested to take the initial 
steps for this organization. 

Both during and after the congress excursions of 
great interest wore participated in by large groups of 
delegates, the longest being those to the Broken Hill 
tnining district and to the Great Barrier Reef of Aus- 
tridla, the letter in a government vessel for a period 
of three weeks at the oonelusion of the sessions. 

Upon cordial invitation submitted by the Japanese 


delegation it was decided to hold the third Pan-Pacifie 
Sciaaoe Congress in Japan in 1926. The invitation 
had already been accepted by the Council of the con- 
gress, but before coming before the general session 
for >a6tion news was received of the terrible devasta- 
tion and general destruction of Tokyo and Yokohama 
wrought by earthquake and following seismic sea- 
wave. In this difficult situation the Japanese delega- 
tion decided to stand by its invitation, and the invi-t- 
tation was accepted with full understanding of the 
situation. 

The hospitality of the Australians was most gener- 
ous and cordial, and the over-seas delegates were 
warm in their praise of their liosts for their ekilful 
management. As one who lias attended many eon- 
gresses of an international cliaracter, the undei'signed 
feels warranted in saying that such generous hospi- 
tality has been seldom equaled. The sentiment found 
frequent expression that nothing could do so much 
to promote international good-will and so make for 
the maintenance of peace in the Pacific as meetings 
of this character. The United States Navy came in 
for much praise for the ways in which it has con- 
tributed to scientific research. 

William Herbert Hobbs 

Buoa 

SCIENTIFIC EVENTS 

DELONZA TATE WILSON 

The death of Professor Delonza Tate Wilson, of 
the department of astronomy of Case School of Ap- 
plied Science, Cleveland, Ohio, occurred on Friday, 
October 12, at the Kendall House Sanitarium, Wash- 
ington, D. C., after a long illness. 

A member of the faculty at Case for twenty years, 
Dr. Wilson did a great deal in building up the de- 
partment of astronomy as well as in teaching mathe- 
matics. When the Warner and Swasey Observatory, 
dedicated in October 1920, was being planned, he as- 
sisted in the designing of the building and its equip- 
ment. He made a special study of ballistics and 
during the war conducted classes in that subje<?t, 
cooperating with the Government Naval College and 
the Coast Artillery Division. The special astronom- 
ical research to which he gave his attention was the 
computation of tables of the perturbations of a group 
of asteroids, printed at Upsala in 1912. 

Dr. Wilson was born in Clinton, N. C., soon after 
the close of the Civil War. He was graduated from 
the University of North Carolina in 1887, received his 
M. A, from Vanderbilt University in 1806, and his 
Ph.D. from the University of Chicago in 1905. He 
spent a number of years as a computer in the United 
States Obeervatory at Washington, then tau^t for 
two years, 1901-1903, at the University of Cincinnati, 
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before oomitxg to Case in 1903 as an assistant pro- 
fessor, He was made associate professor in 1011. 
Illness compelled him to give up his work at the end 
of the college year in 1921. 

A brother and a sister survive him; he was unmar- 
ried. Interment was at Clinton^ N. C. Dr, Wilson 
was a very congenial, likable man, and a splendid 
teacher. He was a member of Beta Theta Pi. 

Kabl 0. Thompson 
Secretary of the Faculty 

THE FOREST RESERVES OF THE STATE OF 
NEW YORK 

Repkal of the constitutional provision prohibiting 
the cutting of timber in the forest reserves of New 
York was advocated in a resolution passed by the 
executive board of the American Engineering Council 
of the Federated American Engineering Societies at 
its closing session in Rochester, N. Y., on October 13, 
The time has come, it was asserted, when a great vol- 
ume of ripened timber should be cut both in the in- 
terest of conservation and of industry. This resolu- 
tion, recommending tliat all the states pursue a 
modem forest policy, said: 

The State of New York owns something over a million 
acres of standing timber in the Adi ron docks and Cats- 
kills. A provision in the State Constitution prohibits the 
cutting of this timber. Trees, like other field crops, 
ripen and decay, and not cut, become valueless and re- 
tard the growth of healthy young trees. The authorities 
are powerless to prevent this largo loss in a densely popu- 
lated section using forest products extensively and pay- 
ing heavy transportation charges on far away cuttings. 
The profession of forestry is being rapidly developed and 
modern forest methods are well known in the United 
States. Trees can be out, new plantings made, fire losses 
reduced, and the life and producing power of the forests 
continued almost Indefinitely if timber tracts are intelli- 
gently treated. Further, they can be made self-support- 
ing, and made to yield increasing revenue if rationally 
regarded, and this without impairing their esthetic or 
recreational value. 

The demand for forest products is increasing rapidly 
in the face of diminishiag supplies, and costs are ad- 
vancing. 

It, therefore, seems an opportune time for the people 
of New York State and other states possessing timber 
reserves to adopt a modern forest policy, which will per- 
mit the care of thoir forests on modem scientific linos. 
The Federated American Engineering Bocietios feel that 
the people of New York State will gain by removing the 
Constitutional restrictions on timber reserves, this ques- 
tion coining before the voters at a referendum on Novem- 
ber 6, so that effective protective legislation can be 
passed. 

The state, it is believed, can safely put its forest prob- 
lems in the keeping of trained foresters whose reputation 
depends on so maintaining the forests that they will be- 


oome on ihemsingly valuable aaset, rather than a serlott^ 
burden^ aa they are to*day. 

THE ALDRED LECTURES OF THE MASSA- 
CHUSETTS INSTITUTE OF TECHNOLOGY 

Thb first of the Aldred Lectures at the Massachu- 
setts Institute of Technology, established by Mr. J. 
E. Aldred, who carried to a successful coucluslon the 
immense hydro-electric development at Shawinigon 
Falls on the St. Maurice River in Canada, an- 
nounced for the afternoon of November 9. Mr. 
Gerard Swope, a technology graduate of the class of 
1895, president of the General Electric Company, will 
deliver the first of the lectures. Other eminent indus- 
trialists and engineers are to complete the program 
for the first year which will consist of twelve lectures. 

President Stratton has appointed Professor D. C. 
Jackson, head of the department of electrical engi- 
neering and Professor Vannevar Bush, in charge of 
graduate work in electrical engineering, to cooperate 
with Mr. Aldred in establishing the lectures. A num- 
ber of prominent men have been invited to give 
papers in a schedule that is being arranged to cover 
the next five years. The lecturers, representing all 
branches of industry, come from all parts of this 
country, and some from Canada. The twelve lectures 
which will be given this year, will be open to the 
faculty, seniors and graduate students of the institute 
and to a limited number of outsiders, and will prob- 
ably be published for general distribution next 
spring, 

Mr, Aldred believes that '^it will be a contribution 
to the engineer’s training if the proposed lectures give 
the student an opportunity of coming in contact with 
men who have made an outstanding success in their 
various lines of undertaking, and who best illustrate 
the value of practical experience, coupled with tech- 
nical knowledge. This contribution is put forward 
with the hope that it vnll assist the graduate student 
going out to take up his life’s work by his having in 
mind at the outset of his career that the work he is 
to do must be a practical contribution to the prob- 
lems of the day.” 

THE NEW ENGLAND INTERCOLLEGIATE 
GEOLOGICAL EXCURSION 

The nineteenth annual New England Intercollegiate 
Geological Excursion was held in the vicinty of Ar- 
lington and Beverly, Massachnsetta, October 12 and 
13, under the leadership of Professor Alfred C. Lane, 
of Tufts College ; Professor Charles Palache, of Hair 
vard University, and Mr, E, E. Fairbanks. The uni- 
versities and colleges represented were as follows; 
Harvard (15), Massachusetts Institute of Technology 
(0), Tufts College (6), Brown University (4), Wes- 
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(2)j Colby (1), Massacbosetts Agrieultural Col- 
lage Teachers School of Science (I), Union Col- 
lege (1), University of Witwatersrand, South Africa 
(1). Ten , institutions were represented by forty-one 
persons. 

On October 12 the group studied the gabbro-diorite 
aeries in the vicinity of Arlington and Medford. Pink 
granites and pegmatites were found cutting and per- 
meating the diorites and the discussion centered about 
the age of these intrusions. Were they contemporane- 
ous differentiates of the gabbro-diorite batholith or 
did they represent a later petrogonic cycle? On Oc- 
tober 13 the rocks along the coast between West 
Manchester and Beverly were studied, and a number 
of the party visited Salem Neck. The complex of 
alkaline dikes (sblvsbergite, tinguaite, camptonite) 
attracted the most attention. 

W. G. Fote, 
Secretary 

BOTANY AT CINCINNATI 

Because of its general interest to botanists in their 
individual and organization plans for the Cincinnati 
meeting of the American Association for the Ad- 
vancement of Science it seems desirable to announce 
in advance the program which has been arranged for 
the joint meeting of Section O with other botanical 
organizations. It has been planned that this program 
be given on the afternoon of the first full day of the 
session, Friday, December 27. In addition to the ad- 
dress of the retiring vice-president of Section G, Dr. 
F. E. Lloyd, who will speak on “The fluorescent col- 
ors of plants: their mode of occurrence and mean- 
ing/' three invitation papers will be presented, — 

The relation of erwironment to disease in plants; Da. 
L. B. Jones. 

Seoent advances in cytology: Dr, L. W. Sharp. 

Cell activity and H-ion concentration — some problems 
in metabolism and absorption: Dr. B. M. Duouar. 

Robert B. Wtlib 
Secretary of Section G 


SCIENTIFIC NOTES AND NEWS 

Chakleb Proteus Stbinketz, consulting engineer 
of the General Electric Company and professor of 
eleetrophyaics in Union College, died at his home at 
Schenectady on October 26, at the age of fifty-eight 
years. 

AocoBmsQ to a cablegram from Stockholm, the 
Nobel Prize for medicine for 1923 has been awarded 
to Dr, F. G, Banting and Dr. J. J, R. MacLeod, of 
Toronto, for their discovery of insulin. 

At a special convocation on October 8, Syracuse 
University granted the hemorary degree of Doctor of 


Science to distinguished delegates from foreign coun- 
tries attending the World’s Dairy Congress at Syra- 
cuse. Recipients of this honor were : Professor Orla- 
Jensen, of Denmark ; Professor Haakon Isaachsen, of 
Norway; Dr. Robert Burri, of Switzerland; Gerald 
Leighton, M.D., of Scotland; Robert Stenhouse- Wil- 
liams, M.D., D.P.H., of England ; Sir Arnold Tbeiler, 
D.V.M., D.Sc., of South Africa; Charles Porcher, of 
France; Professor Masayoshi Sato, of Japan, and 
Charles Hastings, M.D., LL.D., of Canada. The de- 
gree of LL.D. was bestowed upon Professor Van Nor- 
man, dean of the University Farm School, University 
of California and president of the World’s Dairy 
Congress, and upon Cesare Longobardi, LL.D., chief 
of the Statistical Bureau of the International Insti- 
tute of Agriculture, Italy. 

At the inauguration on October 18 of Dr. George 
Johnstone Trueman as president of Mount Allison 
University, Sackville, N. B., Canada, the degree of 
doctor of laws was conferred on Dean F. D. Adams, 
professor of geology, McGill University, and on Pro- 
fessor R. C. Archibald, professor of mathematics, 
Brown University. 

The Academy of Medicine of Mexico, has elected, 
as honorary members Dr. W, J. Mayo, of Rochester, 
Minn., and Dr. A. J. Ochsner, of Chicago. 

The Chalmers gold medal for the best work on 
tropical medicine by investigators under the age of 
forty-five years has been awarded to Dr. Eoubaud, 
general secretary of the Society de Pathologic ex- 
otique of Paris. 

Dr, B. T. Baldwin has been elected president of 
the University of Iowa Research Club which consists 
of seventy head and research professors from the 
various colleges and departments in the state uni- 
versity. 

Dh. R. B. Sosman, of the Geophysical Laboratory, 
Washington, D. C., has been appointed by the Na- 
tional Research Council as American member on the 
permanent committee for the standardization of 
physico-chemical symbols of the International Union 
of Pure and Applied Chemistry. The other members 
of the committee are: Professor Ernst Cohen, Uni- 
versity of Utrecht, chairman; Professor Alexander 
Findlay, University of Aberdeen, and Professor 
Charles Marie, Sorbonhe. 

Sir Archibald Gakrod, M.D., F.R.S., regius pro- 
fessor of medicine in the University of Oxford, has 
been appointed a member of the Medical Research 
Council in succession to Professor F. Gowland Hop- 
kins, P.E.S., who retires by rotation. The appoint- 
ment of Sir Archibald Garrod was made by the com- 
mittee of the Privy Council for medical research, 
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after consultation with the Medical Research Council 
and with the president of the Royal Society. 

Raymond B. Latxk), M.E., has resigned liis posi- 
tion at the Bureau of Mines, Washington, D, jC., to 
become general manager of the Southern Minerola 
Corp,, Cleveland, Tenn. 

Dr. Georgk H. Pethybbxdge, formerly mycologist 
of the Department of Agriculture and Technical In- 
struction for Ireland, has resigned to accept the posi- 
tion of mycologist for the Ministry of Agriculture 
and Pisheries of England. Dr. Pethybridge is work- 
ing at the Pathological Laboratory, Milton Road, 
Harpcndon, Herts, England. The position of mycol- 
ogist for the Department of Agriculture in Dublin 
has been abolished. Dr. P. A. Murphy, formerly as- 
sistant to Dr. Pethybridge has been placed in charge 
of the research work in plant pathology while the 
other assistant, Mr. H. A. Lafferty, has been ap- 
pointed head of the Irish Department Seed Testing 
Station. 

Mr. Lawrence Ogilvie, graduate of Aberdeen 
University, who has recently completed his graduate 
work in science at Cambridge, has been appointed 
plant pathologist to the Bermuda Department of 
Agriculture. His address is Paget East, Bermuda, 

It is reported from Vienna that Professor Sig- 
mund Freud, founder of psychoanalysis, underwent, 
on October 21, a serious operation in a Vienna hos- 
pital. His condition is said to be favorable, but Dr. 
Freud is now more than seventy years of age. 

Dr. E. Perboncito, professor of patliology at 
Turin, retires from liis chair this year, having reached 
the age limit, He is to preside at the postponed in- 
ternational congress on comparative pathology that 
was to have convened in Italy this year. 

The Journal of the American Medical Association 
reports that Dr. Clemens F. Pirquet, for two weeks 
head of the department of pediatrics at the University 
of Minnesota, has resigned and will return at once to 
Vienna, Austria. The principal reason for leaving 
given in a statement by Dr. Pirquet was that the re- 
search work in which he is engaged requires a large 
amount of clinical material and an organized hospital 
and that the comprehensive plans for a hosiptal pro- 
vided fay the Eustis bequest would require considerable 
time for completion. Dr. Pirquet also expressed a 
feeling of homesickness for his Vienna hospital and 
of inability to adapt himself to his new conditions; 
a third reason was the continued illness of Mrs. Pir- 
quet since her arrival in the United States. 

T. E. SwiQART, superintendent of the Petroleum 
Experiment Station of the Bureau of Mines, at Bar- 
tlesville, Oklahoma, has been granted a furlough of 


some months to respondi to a call to India by the 
took Oil Company, Ltd., to assist in solving operating 
troubles of the company’s holdings. During Hr. Swi* 
gart’s absence, M. J. Kirwan, petroleum engineer, will 
serve as acting superintendent of the BartleaviUe 
Station. 

Zai-zianq Zee, head of the department of chetn* 
istry of the College of Yale in China, is taking a 
course in chemistry this year in the Yale Graduate 
School with a view to securing his doctor's degree. 

Du. Colin G. Fink, of the division of electrochem- 
istry of Columbia University, addressed the chem- 
ists of the Dow Chemical Company, Midland, Mich., 
on “Metallurgical Research" at their October meeting. 

pROFEesoB William Snow Miller, of the depart- 
ment of anatomy, of the University of Wisconsin, re- 
peated at the September session of the School of Tu- 
berculosis held at the United States Veterans’ Hos- 
pital at New Haven, Connecticut, the series of lec- 
tures given at the March session on “The anatomy of 
the lung and its relation to certain phases of tuber- 
culosis.” 

Professor Hans Driksch, of the University of 
Leipzig, gave a lecture on “Mind and Body” in the 
medical amphitheater of Johns Hopkins Hospital on 
October 16. 

An inaugural lecture on the present tendencies and 
future compass of physiological science was given by 
Professor A. H. Hill, F.R.S., at University College, 
London, on October 16. The chairman was Professor 
E. H. Starling, F.R.S., Foulerton professor of physi- 
ology, and Professor Hill's predecessor in the chair 
he now holds. 

The centenary of the birth of Henri Fabre, the dis- 
tinguished French naturalist, will be celebrated by the 
erection of a monument at Sfirignan. A committee 
has been formed for this purpose under the patronage 
of the president of the French Republic. Subscrip- 
tions may bo sent to M. Henry de la Paillouno, mayor 
of S^rignan (Van Cleuse), 

Dr, Henry J, Barnes, professor of hygiene at the 
Tufts College Medical School for many years, has 
died in Northboro, Mass., at the age of seventy-five 
years. 

Professor A. D. Pitcher, head of the department 
of mathematics in Adelbert College, Western Reserve 
University, died on October 6, at the age of forty- 
three years. 

Professor Ernest Salkowski, director of the 
chemical laboratory of the Berlin Oharitfi Hospital, 
known for his work on physiological chemistry, has 
died at the age of seventy-nine years. 
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Jvum Viol, professor of physics at the Consetva* 
toire des Arts et Metiers, died on September 12, aged 
eighty-foor years, 

Th» deaths are announced of Dr. P. Friedlander, 
professor of organic chemistry in the Technical School 
at Darmstadt, and of Alexander Ellinger, professor 
of pharmacology at Frankfort, 

Db. W. V. Bingham, of Carnegie Institute of Tech- 
nology, Pittsburgh, has been elected editor and Dr. 
L, L. Thurstono, of Washington, D. C., associate edi- 
tor of the Journal of Personnel Jlesearch. Dr. C. S. 
Yoakum continues as managing editor of the Journal 
which is now entering on its second volume. The 
other members of the editorial board are Wesley C. 
Mitchell, Alice Hamilton, Frank wood E. Williams, 
R. W. Husband, Matthew Woll, Leonard Outhwaite, 
Joseph K. Willets, Lewis M. Terman, Alfred D. 
Flinn and Mary Van Kleeck. This journal is the 
official organ of the Personnel Research Federation 
whose purpose is the furtherance of research activi- 
ties pertaining to personnel in industry, commerce, 
education and government. 

The American Fisheries Society held its fifty-third 
annual meeting in St. Louis, at the Hotel Statler, on 
the 17, 18 and 19 of September. President Glen C. 
Leach, of the Bureau of Fisheries, Washington, pre- 
sided. There wore eighteen papers presented by 
members of the society and a symposium on “Food 
and feeding of fish.*' Some of the best authorities on 
fish culture took part in this discussion. The officers 
for the coming year are; President, Dr. George C. 
Embody, Ithaca, New York; Vice-president, Eben W. 
Cobb, St. Paul, Minnesota; Executive Secretary, John 
W. Titcomb, Hartford, Connecticut; Recording Sec- 
retary, Floyd Young, Chicago, Illinois; Treasurer, 
T. E. B. Pope, Milwaukee, Wisconsin, 

At its 260th meeting, hold on October 9, the Elisha 
Mitchell Scientific Society celebrated its fortieth an- 
niversary. Dr. F. P, Venable, the first president of 
the society, and the only surviving member of its 
founders, reviewed the forty years of its history in a 
paper entitled Historical Sketch of the Elisha Mitchell 
Scientific Society. Dr. W. C. Georg© presented a 
paper entitled Some Peculiar Amoeboid Cells in Pero~ 
phora. Fifteen men were elected to active member- 
ship and sixty-four to associate membership. 

Peopkssob E. Perbonoito, of Turin, president of 
the International Congress on Comparative Pathol- 
ogy, announces its further postponement until 1924. 
It had been finally scheduled to meet at Romo on Oc- 
tober 7, but the committee on organization was unable 
tp make full preparation for it 

Tmc fifth eommiasion of the League of Nations baa 
adopted a reeolotion presented by M. Jaeques Bar- 
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doux (Franee) recommending the transformation of 
the secretaryship of the commission on intellectual co- 
operation into an international bureau for the collec- 
tion and distribution of information of interest to 
universities. 

A PERMANENT organization to be known as the Na- 
tional Boll weevil Control Association w'bs created on 
October 26, marking the end of the boll weevil menace 
conference at New Orleans. The association will be 
perfected by an executive committee of twenty-two 
nicmbers, representing the varied interests of the cot- 
ton industry. Claude G. Rives, Jr., of New Orleans, 
president of the Louisiana Bankers' Association, 
chairman of the conference, named part of this com- 
mittee, which will meet on November 17 in New Or- 
leans, when the full ^rsonnel will have been named. 
Those already named on the committee include: from 
the Department of Agriculture, W. D. Hunter and B. 

R. Goad, who is in charge of the Federal boUweevil 
experimental station at Tallulah, La. ; from the Asso- 
ciation of Southern Agricultural Workers, W. E. 
Hinds, of the Alabama Polytechnic Institute, and D. 
C. Hull. 

A MEETING of the International Eugenics Commis- 
sion was held in Lund, September 1-3, 1923. The 
following members were present: Major Leonard 
Darwin, Doctors Jon Alfred Mj0en, H. H. Laughlin, 
George P. Frets, Herman Lundborg, W. Johannsen, 

S. Hansen, M. A. Van Herworden and H, Nilsson- 
Ehle. A definite invitation to have the next Interna- 
tional Congress of Eugenics meet in Prague was re- 
ceived from Professor Ruzi^ka. The exact date is 
undetermined. Dr. August Forol, of Switzerland, was 
added to the commission. 

The Birth Rate Congress held its final meeting at 
Marseilles on September 30 under the presidency of 
M. Paul Strauss, the minister of hygiene. Telegrams 
were addressed by the Congress to M. Millerand, 
president of the Republic, and M. Poincar6, urging 
them to support the reforms necessary to remedy the 
evil of depopulation. A letter from M. Maurice 
Berrfta was read, in which amendments to the laws of 
inheritance, which were declared to be one source of 
deimpulation, were asked for. 

The fifteenth session of the International Institute 
of Statistics was held at Brussels during the first week 
in October under the presidency of M. Delatour, of 
the Institute of France. 

The Michael Reese Hospital, Chicago, announces 
the establishment of two fellowships of $30,000 each 
and two research funds of $50,000 each; the first by 
Mr. and Mrs. John Hertz, the second by the trusteess 
of tbe Joseph G. Snydacker estate, the third by the 
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txastees of the Gueta Morrie Rothechild estate and the 
fourth by Albert Kuppenheimer. 

Profkssoe Bbouweb, of Delft, Holland, has sent a 
set of invertebrate fossils of Permian age to the 
geological museum of the University of Michig:an. ' 
Professor Brouwer, who was the exchange professor 
with Professor W. H. Hobbs of the department of 
geology last year, made the collection in the Dutch 
East Indies. 

Tuic legacy of one million francs left by the late 
Prince Albert of Monaco to the French Academy of 
Medicine, is to be used to found a prize for doctors 
for certain kinds of medical service or discoveries. It 
is intended that the value of the prize shall be 120,000 
francs and that it shall be awarded once every two 
years. The council of the academy has not yet de- 
cided whether the prize is to be international. 

A BOCiETY of Bologna has founded an endowment 
of 6,000 franca yearly for an Italian student of 
physics and chemistry who wishes to do research 
work in the Curie Laboratory, Paris. The fellowship 
is endowed for ten years. 

A PABTT from the public health service in Mexico 
has been visiting the Institute for Tropical Medicine 
at Hamburg, to aid in establishing closer relations 
between the institute and the state of Mexico. 

The British Department of ScientiRc aiid Industrial 
llesearch announces that a license has been issued by 
the Board of Trade to the Research Association of 
British Flour Millers under the conditions laid down 
in the Government scheme for the encouragement of 
industrial research. 

According to figures of the United States Forest 
Service compiled for the fiscal year ended June 30, 
revenues from sales of timber and livestock grazing 
permits and use of forest lands for summer homes and 
hotels brought in $6,335,818. This amount is about 
$1,000,000 larger than the average annual receipts of 
the preceding five years. Of the receipts, $1,371,651 
will be paid over to states containing national forests 
for use as school and road funds of the counties in 
which tl)e national forests are located. An additional 
$628,669 will be used in building roads and trails in 
the forests. Twenty-seven states and Alaska shared 
in the distribution, California receiving $446,075. 

The London School of Tropical Medicine has ar- 
ranged to send an expedition to Samoa to study the 
prevention of elephantiasis and filariasis, diseases 
which affect 85 per cent, of the inhabitants of the 
Samoan group. The expedition will have its bead- 
quarters at Apia and will be away for two years; it 
will work in cooperation with the New Zealand gov- 
ernment, which is responsible for the administration 
of Samoa. The expedition, which will leave England 
on November 15, will be under the leadership of Dr. 


Patriek Buxton, who did valuable work on entomol(^ 
in Mesopotamia during the war, and has reoentiy 
been entomologist to the Palestine Government at 
Jerusalem. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Mr. Edward and Miss Ada Doernbecher, of Poit^ 
land, Oregon, have recently donated $200,000 to ithe 
University of Oregon Medical School to be used in the 
construction of the Doembecher Memorial Children’s 
Hospital on the campus of the medical school. 

Chari^s Stillman, of New York City, has given 
to Yale University the sum of $100,000 to establish 
the James Raymond Goodrich Scholarship Fund to 
provide each year ten scholarships of $500 each, to be 
awarded to students of exceptional character and 
ability. 

Formal dedication of the new pathological labora- 
tory building of the Johns Hopkins Medical School 
was held on November 1. Addresses were made by Dr. 
Frank J. Qoodnow, president of the university; Dr. 
William G. MacCallum, Baxley professor of pathol- 
William H. Welch, director of the Johns 
Hopkins School of Hygiene and Public Health. 

Frank Dickson, for the past three years instructor 
in plant pathology in Cornell University, has been 
appointed assistant professor in plant pathology in 
the University of British Columbia, Vancouver, B. C. 

Dr. M. a. Chrysler has resigned his position as 
head of the department of biology of the University 
of Maine to accept a position in the department of 
botany of Rutgers College. 

Dr. W. a. Whitbsell, of the Johns Hopkins Uni- 
versity, has accepted a position as associate professor 
of chemistry at the University of South Carolina, 

Dr. Franklin C. McLean, for several years di- 
rector of the Peking (China) Union Medical College, 
has been appointed professor of medicine at the Uni- 
versity of Chicago Medical School. 


DISCUSSION AND CORRESPONDENCE 

THE FIRE IN CALIFORNIA 

It appears that the accounts of the great conflagra- 
tion of September seventeenth in Berkeley, which ap* 
peared in the public press in various ports of the 
world, were inaccurate in various degrees, and it seems 
advisable that a correct statement of the salient facts 
be published. 

A grass, brush and fo'rest fire in the hiUs north* 
easterly from Berkeley, fanned by an extremely strong 
nortiieast wind, got beyond control and between the 
hours of 2 : 46 p. m., and 5 ; 15 p. m., spread ov«r 
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an area of about sixty *1>loek8’* imxnediately adjoin- 
ing the University oampua on the north. The spread 
of the fire was very rapid; in many cases ten minutes 
suffloed to carry the flames from one street to the next 
parallel street. In most cases the ocenpants of the 
residences did not have time to remove their posses- 
sions to appreciable extent. In the burned area lived 
about 60 University professors, associate professors 
and assistant professors, and about 60 instructors, as- 
sistants and associates; about 30 secretaries, library 
assistants, clerks and stenographers in the employ of 
the University; and 1,042 University students. The 
number of fraternity and sorority houses consumed 
was about 12. 

Not only did members of the University community 
suffer serious loss and inconvenience os to resideiices 
and furnishings, but the libraries of those who were 
burned out, and other collections intimately related 
to their university duties, were consumed. In a few 
cases professors’ manuscripts embodying the results 
of several years of research were lost. The students 
who were burned out did not devote their efforts in 
general to saving their own equipment of clothing and 
books, but unselfishly joined with the informal organi- 
sations of students engaged in getting the ocenpants 
of bouses into safety zones, in removing limited quan- 
tities of residence contents to the University campus 
and elsewhere, and to efforts looking toward the stay- 
ing of the fiames. 

Relief measures were promptly organized, and as- 
sistance has been rendered, though on a relatively 
small scale, to those in most serious need. Many or- 
ganizations in Berkeley and in the San Francisco Bay 
region, operating chiefly through the Berkeley Chap- 
ter of the American Red Cross, have gone far to meet 
these needs. The unofficial relief centers and count- 
less individuals have given assistance more directly 
upon a commendable scale. The spirit of those who 
suffered has been admirable, so far as I am aware in 
absolutely every case. All concerned have been averse 
to the making of a public appeal for help. Both the 
Red Cross and the University Committee engaged in 
meeting the situation have found their chief diffi- 
culty, not in the securing of relief funds, but in ob- 
taining from those who suffered loss the information 
ueoessary to the carrying out of adequate and wise 
relief policies. 

No University buildings were consumed or seriously 
damaged, and the University's minor losses are 
summed up in a few thousands of dollars. More than 
half of the students affected lost their lecture note- 
books, and in other ways their studies were inter- 
fered with for a few days. Many of the professors 
who were burned out on Monday afternoon, Septem- 
ber seventeenth, were in their lecture rooms early 
ISiiesday morning; and the same spirit of determina- 


tion to carry on has not diminished in the interven- 
ing three weeks. 

Messages of sympathy for those members of the 
University community who sxiffered have been numer- 
ous, and have come from great distances — from the 
University of Louvain on the one hand and from the 
University of Peking on the other. In behalf of the 
University of California I desire to thank the senders 
of the messages and all those whom the messages rep- 
resented. As an instance of sympathy and assistance 
extended, I desire to speak especially of the benefit 
concert given in the Greek Theater of the University 
by the San Francisco Symphony Orchestra under the 
leadership of Mr. Alfred Hertz. The services of the 
orchestra and of all who helped on that occasion were 
provided gratis by those who rendered them. 

W. W. Campbell 

UNIVICaSlTY OF CALIFOaNIA 

APPLES, WORMS, PHILOSOPHERS AND 
GOATS 

Chaeles Daewix once showed the intimate connec- 
tion existing in nature between cats, mice, bumble bees 
and clover. The classical presentation of this groat 
naturalist must be at once my inspiration and excuse 
for offering some further biological reflections on the 
relationships of apples, worms, philoBOphers and 
goats. It will be necessary, in this ecological excur- 
sion, to go somewhat farther back than Darwin did, 
and begin at the beginning, in the same manner as 
the book of Genesis. We may have to invoke some 
form of metempsychosis or paronomasia, but in these 
days of advanced psychical research this should offer 
no difficulty. 

It is necessary, in the first place, to show that the 
apple into which Adam sank his teeth was wormy, 
and, in the second place, that he nipped the Worm's 
tail in this his maiden effort at consuming a specimen 
of Pyru8 malua. It may be objected that, in the Gar- 
den of Eden, in which everything was perfect, there 
were no worms in the apples. I think that this objec- 
tion may be easily overthrown, and I take as an 
authority no leas a person than Mr. William Jennings 
Biyan. It is definitely known, according to Mr. 
Bryan, that the Lord created all plants and all other 
animals before he created man. Apple worms must, 
therefore, have been created before man. Since all 
transmutation of species by evolution must be ex- 
cluded, these worms must have had to eat something 
to keep them alive, and they most have eaten apples 
and nothing ^se. In the perfect balance of things 
that must have obtained in the Garden of Eden, there 
was an apple for every worm, and, we may say also, 
a worm fw every apple. By the use of pure Aris- 
totelian logic, we have arrived at the conclusion that 
the apple which Adam ate was wormy. If any one 
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doubt thia^ I can only quota Oliver Wendell Holmes’s 
old dictum that “Logic is logic.” 

We have now to show that Adam nipped the worm’s 
tail when he bit into the apple. This is a relatively 
sunple process, involving only a slight basis of obser- 
vation of animal behavior and a little pure logic. 
Before Adam ate the apple, he was simple-minded, 
even as the rabbits and squirrels which played in the 
Garden, and could not have known about the habits 
of apple worms. Any one who has watched a horse 
or a cow or a pig or a baby or any other frugivorous 
animal eat an apple will readily appreciate the peril 
of the worm. Bearing in mind Adam’s social training 
and table manners in his state of pure innocence, I 
need not labor the argument further to show that he 
nipped the worm’s tail. Again, logic is logic. 

Thirdly, we may point out that the worm, suffering 
mayhem in the first degree, was not long unavenged. 
Before this, it was incumbent upon him to dodge prey- 
ing teeth and make his escape from danger. But with 
the acquisition of wisdom on Adam’s part, he learned 
to know which apples were wormy and which were 
not, since the perfect balance in the Garden was now 
npset and he was driven out of it, and the responsi- 
bility now shifted from the worm to man. Whereas, 
in the Garden it was “Caveat vermis,” we now say 
“Caveat emptor” and other things of this kind. All 
this has worked for the peace of mind of the worm, 
but for man, the ca^so is different. It might be a more 
tranquil world if the worm still had to worry. Spray- 
ing apple trees is only a belated and partially ef- 
fectual attempt to shift the responsibility back to the 
worm. But neither this nor the proverbial early bird 
relieves the boarding house guest from all responsi- 
bility with regard to prunes. The worm still has the 
better of the argument. 

The general proposition of the recognition of worms 
of whatever sort in apples of whatever kind requires 
considerable philosophical insight, and there have 
been men in the world ever since the time of Adam, 
or soon after, who have had this facility in systematic 
soology. They have not all been entomologists, for 
apple worms are not really worms, you know, but all 
of them have been philosophers, each after his own 
system. Among the other evils which Adam’s gastro- 
nomic indiscretion brought into the world must bo 
reckoned the philosophers, for their persistent ex- 
posure of human sham — really nothing more than a 
euphemism for worms in apples — has contributed 
much to the discomfort of many estimable people. 
All this must be reckoned as evil, The philosopher is 
so constituted that worms in apples disturb him, while 
those happier beings of more bovine intelligence, if 
they were capable of getting the philosopher’s point 
of view, might think him foolish to worry about 
worms at all. And it is in connection with worms in 


apples that the philosopher’s metesdpsyohosis oeeors. 
Having onee recognisied the worms in Ute apples, and 
having pointed them out, he is quite likely to find 
that the responsibility in the matter has shifted from 
the worm to him. In other words, he has become the 
goat, and the worm has no further cause for worry. 

Philosophers have been associated in the popular 
mind with the academia since the days of Plato, al- 
though Diogenes contented himseif with a lantexti and 
a tub, preferring the security of these to the Uncer- 
tainties of academic tenure. It is doubtful whether 
the density of philosophers per million of population 
is any greater in the academia than it is in the general 
public at large, but they seem to be more prominent 
in the academia, and their prominence comes from 
their facility in detecting worms in the apples. Par- 
taking of the double nature of philosopher and goat, 
the philosopher is particularly likely to become ob- 
noxious in such an environment He may innocently 
nibble at a gorgeous verbal bouquet intended for some 
strenuous defender of the system, because, to him, it 
bears a striking resemblance to spinach or some other 
herbage of this sort, and thereby incur the wrath of 
the powers that be. Or he may nip off the blossoms 
of a spray of lilies of the valley intended for some 
colleague, and expose the hemlock that has been con- 
cealed in it. This is a reprehensible trait, and the 
offence is generally punished as it deserves to be. 

The worm is said to turn, and to manifest other 
evidences of an evil temper at times, particularly 
when trodden upon. But the most important charac- 
teristic of the goat which has been recorded in Holy 
Writ is that he shall have the sins of the tribe hung 
upon him and be driven out This speaks well for 
the goat’s gentleness of temper and general simple- 
mindedness, despite his facility as a philosopher in 
recognizing worms. If the artist’s conception of the 
matter is correct, the painting by Holman Hunt shows 
a resemblance of the goat’s decorations just before 
he is to be driven out to the academic robes and gayly 
colored hood of the philosopher in the academic pro- 
cession. Somewhere it is stated also that the rooks are 
a refuge for goats. 

The Greek attitude towards goats waa more 
kindly, periiaps because of the lenient attitude of the 
Greeks towards philosophers. And I believe that it 
was a Greek who noticed that goats dance in the sun. 
But even in Greece, neither goats nor philosophers 
wholly escaped being offered up as a sacrifleo. And 
if my conception of a philosopher-goat seem a fanci- 
ful one, one has only to recall the great god Pam 

At one time a disttnetion was drawn between 
academia and scbola — between the institution for 
thought and that for mere pedagogy— but perhaps it 
would be invidious to inrist upon this distiuotion at 
the present day. The term school is so common in 
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«(} 0 n«otion witli our profenucmd institutionfl, and 
generally bo accurately descriptive, that no other 
term seems necessary. !^urthermore, many so-called 
academies fall so far short of Plato’s model that the 
words college and university seem all that are re- 
quired to-day. Few philoBophers will disagree with 
President Lowell’s statement that America has failed 
to contribute its share to the world’s thought. 

But no one of these institutions should be without 
at least one philosopher apiece, for of such is the 
family of goats, 

F, H, PlKK 

Columbia Universitt 

PACHYOSTOSIS 

The term PachyostoHs to denote a benign type of 
osteohypertrophy, especially in aquatic animals, was 
first dearly discussed by O. Abel in his “Paleobiolo- 
gie.” It is interesting to note the animated discussion 
of the possible phylogenetic significance of this con- 
dition at the meeting of the German Paleontological 
Society at Tiibingen in August of last year. The sub- 
ject arose following the reading of Nopsca’s paper' 
on the osteology of a Cretaceous snake. Baron 
Nopsca proposes the unusual term Arroaiie for the 
condition of Pachyostosis, but spoils it by including 
in his classification such diverse pathological condi- 
tions as Osteosclerosis, Acromegaly and later some 
one proposed to include in it the condition known as 
Osteoporosis. This conception seems to me to be 
quite wrong, and I wish to add this word to the 
discussion. 

It seems to me that the new term Arrostie is un- 
necessary and misleading. It implies a combination 
of conditions which does not exist Pachyostosis, as 
1 understand it, does not involve either infections or 
other pathological results, but is to be regarded as an 
adaptation in vertebrates to an aquatic habitat. The 
hypertrophy is a condition largely of the ribs and 
vertebrae, and while it may sometimes be due to the 
presence of heavy dorsal armor, yet more frequently 
it seems to me the thickening of the bones is an adap- 
tation, permitting the animal to submerge more read- 
ily and to remain under the surface. Osteosclerosis 
is not an accompaniment of the pachyostosis in the 
few histological examinations of pochyostotic bones I 
have made. The unorganized deposition of calcium 
salts in callus rollowing fracture, and in areas of 
intensely rapid growth stimulated by infection con- 
stitute a condition of osteosclerosis far removed from 
any interpretation of pachyostoris. I have recently 
noted in a Pleistocene tiger a condition in the pelvis 

iP. Baron Nopsca: "ITeber eine none Nreideschlonge 
ans palmatien.” PaUantolon^che ZeiUcMftf Bd. V, 
8, p. 258. 1028. 


resembling in its great and uniform hypertrophy of 
both rami the heaviness seen in Pachyostosis. This 
was due, clearly, to the intense infection the results 
of which are evident in the sacrum, where the most 
posterior sacral element is greatly exaggerated in 
size. 

It would seem unwise to include under the same 
classification such diverse hypertrophies as acrome- 
galy, osteosclerosis and the absorptive process of 
osteoporosis. In fact, osteoporosis accompanies a 
number of pathological conditions, though the term 
has been somewhat restricted in Paleopathology to a 
condition described in the human skull in which the 
hypertrophy is accompanied by a riddling of the in- 
ner skull table. Pachyostosis is also to be distin- 
guished from many types of osteitis deformans, such 
as Paget’s disease, Leontiasis and other hypertrophies 
which are due either to infections, disturbances in the 
endocrine organs, faulty nutrition or oilier causes. 

It is even to be doubted if the thickening of the 
bones in aquatic animals is to be properly regarded 
as a phase of pathology in any sense, unless we g^ve 
widest latitude to our definition of disease. I 
should like to suggest, therefore, that we differentiate 
carefully between results of adaptation and pathologi- 
cal results, Pachyostosis is a benign form of hyper- 
trophy and has no relation, in my opinion, to other 
hypertrophies of a pathological nature. 

Rot L. Moodie 

Venice, California 


QUOTATIONS 

CONTRACT MEDICAL PRACTICE IN 
ENGLAND 

Tot minister of health has answered the doctors in 
terms of arithmetic. He conceives that, in the final 
issue, an actuarial basis is that on which the capita- 
tion fee for panel practice, in company with all sala- 
ries and wages, must rest. In this view he has, with- 
out doubt, the full support of the friendly societies, 
whose members constitute the working population of 
the country. These societies, in their attitude to the 
medical profession, have discovered themselves as 
economists of the old school. A man’s value, they 
suggest, is the amount which his services can conmand 
in the open market. This doctrine, when applied to 
the members of the friendly societies themselves, has 
not, it must be allowed, always worn, in their eyes, 
the aspect of reasonableness which it possesses when 
applied to doctors. Indeed it has frequently been as- 
sailed with bitterness as the creed of a rapacious 
bourgeome eager to exploit the helplessness of '^wage 
slaves.” Unhappily, it is impossible to have it both 
ways: what is “sauce” for the doctors must be "sauce” 
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also for their twelve million patients* The friendly 
societies, in short, have appealed to a law of econom- 
ics which is certain to be invoked against many of 
their members in days to cOme. 

The doctors, we understand, are to be advised ^by 
their leaders to refuse the terms offered to them, 
though there is, of course, no question of a “strike,” 
as that term is understood by many of their patients. 
In other words, they may contest the view of the min- 
ister of health and the friendly societies that their 
value has been correctly assessed. Their right to en- 
ter on such a struggle will scarcely be disputed. They 
Imve declared that a willing and efficient service can 
not be given for a smaller sum than 9s. Gd* per head 
per year, and no one in his senses desires an unwill- 
ing doctor who is professedly incapable of doing 
justice to tlie case. On the other hand, it may be that 
the doctors’ arithmetic is less sound than that of Sir 
William Joynson-Hicks and the friendly societies. 
This is the real question for the public. The min- 
ister of health has made a clear and very detailed 
statement; it is for the profession of medicine to 
answer him. If he has erred, if his arguments are not 
sound, and if, consequently, the capitation fee pro- 
posed is not adequate to its purpose, public support 
will assuredly be with the doctors. If, on the con- 
trary, the case for reduction is a good one, the doctors 
will begin their battle at a disadvantage. 

It is, however, possible that the doctors may decide 
to have done with the panel system altogether on 
other than financial grounds. It is admittedly rather 
late in the day to make such a change, yet there are 
and always have been weighty objections to the pres- 
ent system of contract practice. If it is to degen- 
erate, as seems now to be possible, into the control 
of a learned profession by a group of benefit societies, 
the objections to it will be enormously enhanced. A 
doctor can not lose his freedom of action in relation 
to his patients and at the same time retain his self- 
respect. He may not suffer dictation in the conduct 
of his practice; if his patients object to his methods 
they possess their own remedy. It is, of course, pos- 
sible that, if resignations from tb« panel occur, the 
vacant places may be filled. But we believe that this 
contingency should not be suffered to bias the minds 
of those physicians who, whether rightly or wrongly, 
regard the present situation as intolerable. The pub- 
lic will always hold in sincere regard those men who 
make sacrifice for the public welfare. The decision 
which the doctors must now take is one of the most 
important in the history of their profession in this 
country. Lot them balance all the issues and, putting 
personal motives aside, act as the good servants of 
their fellows, which, in past years, they have in the 
vast majority of instances proved themselves. — Lon- 
don Times, 


[voii* ttra, Ke. 

SPECIAL ARTICLES 

ON THE INFLUENCE OF A ROTATING MAG- 
NETIC FIELD UPON GROWTH 

Whbtheb magnetism has any effect upon biolog- 
ical activities has long been a source of speculation 
and experimentation. The types of magnetic fields 
used so far for investigation have been the constant 
unidirectional field and the alternating field; and the 
result of these studies has been that the unidireotioBsl 
field has no physiological effect, while the alternating 
field if sufficiently powerful seems to have produced 
visual sensations.^ 

Because of the newer ideas regarding the constitu- 
tion of matter, especially with reference to the work 
of Thomson and of Bohr on the character of the 
atom, it was decided to apply the magnetic field in a 
different manner than heretofore. From the premise 
of Bohr the electrons composing the atom are in a 
state of stable dynamic equilibrium except during 
light emission and absorption ; and since the electronic 
orbits are subject to the infinence of a magnetic field 
it was believed that a constant, uniformly rotating 
magnetic Add, rather than a unidirectional or alter- 
nating magnetic field, would alter the dynamic equi- 
librium of the atom by affecting the configuration of 
the electrons* Based on this hypothesis the possibility 
existed of changing the character of the atom, thus 
secondarily affecting the molecule, an.d thereby caus- 
ing changes which could possibly be observed in the 
study of growth, 

A constant, uniformly rotating magnetic field was 
obtained by a three-phase winding upon a uniform 
iron ooil displaced in the usual manner. The coil was 
operated upon the service of the local power company 
at a frequency of 62.6 cycles per second. The 
strength of the fidd, gausses maximum, was 

measured by a small exploring ooil in conjunction 
with an electrostatic voltmeter. The inside diameter 
of the ooil was 14.25 cm. Care was taken that the 
field within the coil was not distorted by the presence 
of iron. 

The first observations were made on the rainbow 
trout (8 dime irideus). In the center of the coil eighty 
eggs of this species were placed in a glass vessel on 
a single layer of gauze through a constant stream of 
water passed continuously from below. A similar 
vessel containing the same number of eggs and situ- 
ated two feet from the coil was used as a control. But 
since this receptacle was separated from the ooil by a 
piece of sheet-iron one eighth of an inch thick, the 
mi^etio field in the control area was reduced vir- 
tually to zero. The magnetic field was applied con- 

1 Drinker, 0. K* and Tbomson, B. M,, '*Doea the mag* 
netie field constitute an industrid haaard'*^f /o4ir* Jadiiet. 
Hygiene, 1921, in, 117. 
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tmnously for forty^^flve canseeutive days and at the 
and of this time all the eggs bad hatched. Howeveri 
no difference either in the time of hatching, or in the 
general appearance and activity was observed between 
the fish hatched in the magnet and those in the controL 

Observations were also made under the same condi- 
tions on eggs of the species Amblystoma punctatum 
which were placed in vessels similar to those nsecl for 
the rainbow trout : in order to guard against any stray 
currents, the receptacle containing the control speci- 
mens was placed in an iron box in an adjoining room. 
Under these circumstances the magnetic field was ap- 
plied continuously for twenty-six consecutive days, 
and again no difference between the specimens in the 
magnetic field and those in control vessel was ob- 
served. 

Further experiments were carried on with rapidly 
multiplying organisms. Strains of a small bacillus, 
B* coli communior, as well as of a large bacillus, B* 
megathervum, were placed within e small incubator in 
the center of the coil. Control specimens, at the same 
temperature, were placed in the thermostat. Culture 
and staining of the bacteria were done in a uniform 
manner; but here also no difference in growth or mor- 
phology was observed. 

These results are in accord with the conclusions of 
previous experimenters. All those investigations seem 
to infer that in the case of growth, matter is composed 
of atoms of which the electrons are in a state of static 
equilibrium. This evidence supports Thompson's con- 
ception of the nature of the atom as conceived for the 
solid or liquid state. On the other hand, had any 
changes been observed due to the influence of the 
magnetic field, growth would then follow more as a 
gaseous phenomenon, and involve the consideration of 
Bohr's concept of the atom. One would not be justi- 
fied in concluding that growth involves only matter 
in the solid or liquid state ; but as gases are involved 
also in the process of growth, it would seem that they 
either suffer a change in their atomic configuration 
and reach a state of static equilibrium, or that they 
are not assimilated in a state of stable dynamic equi- 
librium by the organism. 

Fhicmirick W. Lee 
Febdimand C. Lee 

Department op Anatomy, 

The Johns Hopkins Universtpy 


THE LOS ANGELES MEETING 
II 

WESTERN SOCIETY OF SOIL MANAGE- 
MENT AND PLANT NUTRITION 

The Western Society of Soil Management held its 
second annual meeting in Los Angeles on September 
20 and 21, immediately following the meeting of the 
Pacific Division of the American Association for the 
Advanewnent of Science. The papers were grouped 


into four sections, each occupying a half-day's ses- 
sion, according to the following program: 

Thursday Morning, September 20 

The Soil Solution 

The nature and promise of the soil solution: John S. 
Burp. 

The relation between the soil solution and the water 
extract of alkali soils: P. L. Hibbard. 

Secular changes in the soil solution: John S. Bukd. 

The autotaxio curve as a means of studying soil ool- 
loids: A. E. Vinson. 

Can we predict the crop producing power of soils from 
oAeniMial analyses? W. F, Qericke. 

Thursday Afternoon, September 20 
Symposium on Alkali 

Beplaoeable bases in relation to alkali soils: W. P. 
Kelley. 

The rdle of calcium carbonate in soil alkalinity: A. B. 
Cummins. 

The r«r{ati<m of certain alkali salts to the growth of 
plants; A, B. Davis and D. B. Hoagland. 

The alkali tolerance of plants considered as a phe- 
nomenon of adaptation: J. F. Bbeazealk, 

The efeeis of sodiwm chloride on young orange trees 
and their recovery: H. S. Beep and A. B, 0. Haas. 

Thursday Evening, September 20 

Panlais Hotel. 

Business meeting and banquet. 

Friday Morning, September 21 

Symposium on Soil Moisture 

Comparison of established laws in hydraulics to recent 
investigations concerning the movement of soil moisture: 
O. W. ISRAELSON. 

The variability in the composition of the ground water 
of alkali soils: E. E. Thomas. 

Noil moisture conditions above a ground water table 
and its relation to alkali: W. W. McLaughlin. 

The movement of soil moisture: T. J, Veiumeyer. 

Friday Afternoon, September 21 

The Use of Sulfur in Agriculture 

The supply of sulfur in tfoil«; D, S. Jennings. 

Fwrther studies of the gains and losses of soil sulfur: 
J. S. Jones, 

Field experiments with sulfwr as a fertilieer: W. L 
Powers. 

The present siatt^ of the problem regarding the «til- 
ieation of sulfur as a treatment for alkali soils: 0. D. 
Samubxs. 

The effect of sulfur on «oiZ«; J. L. St. John* 
Saturday, September 22 

Visit to the Citrus Experiment Station, Riverside, 
California. 

The society was organized at Salt Lake City in 
June, 1922, as the result of an Alkali Conference” 
held with the Pacific Division. It was soon realized 
from the diversity of papers offered and interest 
shown that although alkali was the central theme, its 
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cmifiideratiDii involved the Idiree^foH relation: the 
plant, the soil, and the soil moistore. Hence the 
broader scope of the society as indicated by its name. 
The purpose of the society is to facilitate an ex- 
change of ideas and to promote good fellowship 
among the numerous soil scientists of the Pacific and 
Rocky Mountain States, without engi^ng in publi- 
cation. 

At the Los Angeles meeting it was decided to affili- 
ate with the Pacific Division, but to hold program ses- 
sions of the society either immediately before or after 
those of the Pacific Division. The officers for the first 
year were: W. P. Kelley, President, Citrus Experi- 
ment Station, Riverside, California; 0. W. Israelson, 
Vice-president, Utah Agricultural College, Logan, 
Utah; Robert Stewart, Secretary-Treasurer, Univer- 
sity of Nevada, Reno, Nevada. The officers for the 
ensuing year are: A. E.. Vinson, President, Univer- 
sity of Arizona, Tucson, Arizona; W. L. Powers, 
Vice-president, Oregon Agricultural College, Corval- 
lis, Oregon; D. S. Jennings, Secretary-Treasurer, 
Utah Agricultural College, Logan, Utah. 

A. E. Vinson 

PACIFIC DIVISION OF THE PLANT PHYSIO- 
LOGICAL SECTION OF THE BOTANICAL 
SOCIETY OF AMERICA 

The Pacific Division of the Plant Physiological 
Section of the Botanical Society of America held its 
second annual meeting at Los Angeles in conjunction 
with the other affiliated societies of the Pacific Divi- 
sion of the America Association for the Advance- 
ment of Science, September 17-20. Two sessions 
were held on Tuesday at which papers of general 
physiological interest were presented and discussed. 
Wednesday forenoon was given over to a symposium 
on '^Growth and Permeability” with discussion lead 
by Dr. D. T. MacDougal, Desert Botanical Labora- 
tory; Dr. H. S. Reed, Citrus Experiment Station, and 
Drs, A. R. Davis and D, R. Hoaglanil, University of 
California. On Wednesday afternoon the Plant 
Physiological Section met with the plant pathologists, 
economic entomologists and ecologists in a symposium 
on ‘'Ecological faetoi-s influencing the distribution 
and severity of insect pests and plant diseases.” Dr. 
E. T. Bartholomew, of the Citrus Experiment Sta- 
tion, lead the discussion for the plant physiologists. 

The attendance at the meetings was good and the 
discussions indicated a marked degree of interest in 
the papers presented. Judging by the interest in the 
meetings for the two years that this new section of the 
Pacific Division of the American Association for the 
Advancement of Science has been in existence, it has 
an interesting and profitable future before it. 


Thb ot&mm for tiia coming year em Dr* Geo. fiC 
Rigg, University of Washington, PreeidevU, and Dr. 
F« E. Denney, U. 8. D. A., 142 So. Anderson St., Los 
Angeles, Secretarj/. It was left for the executive 
committee to choose the vice-president after it had 
been determined where the meetings were to be held 
next year. 

Qboroie; B. Exqo, 
Secretary 


THE PACIFIC COAST ENTOMOLOGICAL 
SOCIETY 


The ninety-first meeting of the society was held at 
the University of Southern California, Los Angeles, 
on September 11. 

Upon motion of Dr. E, P, Van Duaee, seconded by 
R. E. Campbell, Dr. J. A. Comstock was elected chair- 
man for the meeting and H. E. Burke, secretary. 

The following members and guests were present: 
A. J. Basinger, H. E. Burke, R. E. Campbell, J. A. 
Comstock, F. R. Cole, H. S. Fawcett, C. K. Fisher, 
R. D, Hartman, Trevor Kincaid, A. O. Larson, Isabel 
McCracken, H. S. Smith, H. £. Summers, E. P. Von 
Duzee, Mr. and Mrs. W. H. Volck, Mr. and Mrs. W. 
8. Wright, Mr. Osterhout, 

Ptoblcma of the amoteur entomologist : W. 8. WRioEtT. 
Dieeusaioa by Oometock, Van Du^ee and Wright. 

Entomology at the California Academy of Sciences : 
Mr. B, P. Van Duzkb. Discussion by Comstock, Wright 
and Van Dusee. 

Curioue diptera from the Philippinea and adjacent 
regions: MR. F. R. Cole. 

The alder saeofly. The European earwig: Mr. Trevor 
Kincaid. 

The rediscovery of a lost species: Ma. J. A. Comstock, 
Discussion by Wright, Comstock and Van Dusee. 


After an informal discussion the meeting ad- 
journed. 


H. E. Bdrke, 
Secretary pro tern. 


PACIFIC SLOPE BRANCH AMERICAN 
ASSOCIATION OF ECONOMIC 
ENTOMOLOGISTS 

The members of the Pacific Slope Branch of the 
American Association of Economic Entomologists as- 
sembled on September 17 and proceeded with the elec- 
tion of new officers as follows : 

Chairman H. S. Smith 

Vice-chairman O. M. Packard 

Seoretary-ireasurer B. B. Campbell 

Members of the Affiliation Committee axe W. B. 
Herms, ohairman, and E. P. Van Duzee. 

A very satisfactory attendance whs recorded and 
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t]be meetinf was on« of espeeiai intorosti although a 
numbsr of the members were compelled to retarn to 
their homes iu Berkeley because of the Hre. The 
representetion of the western district was not at all 
satisfactory inasmuch as the attendance was almost 
entirely from California* Many of the western states 
have not sent a representative to the meetings for 
several years, and it is hoped that they will realise 
the importance of attending the meetings in order to 
make the Pacific Slope Branch really worthwhile. 

The program was largely in the form of a sympo- 
sium discussing chiefly dusting, biological control and 
the relations of insect pests in the distribution of 
plant diseases. 

E. 0. Essio, 
Secretary 

PACIFIC FISHERIES SOCIETY 

The meeting of the Pacific Fisheries Association 
was called to order by President Cobb on September 
18. Inasmuch as the minutes of the last meeting were 
not available those could not be read. President Cobb 
appointed the following committees ; 

L Nominatione Committee: Mr* W. B. Scofield, 
Professor Kincaid, Professor Fasten and Professor 
Starks, 

II. Auditing Committee: Professor E. V. Smith 
and Professor Kincaid. 

III. Resolutions Committee: Mr. Seale, Mr. W, L. 
Scofield, Mr. Thompson and Mr. Bowder. 

IV. Committee for Place of Next Meeting: Mr. 
Crandall, Mr. Seale and Professor Kincaid, 

The report of the treasurer was read and ac- 
cepted. Applicants for new membership were con- 
sidered, voted upon, and elected, Mr, Bowder re- 
ported arrangements for a trip around the harbor of 
Lob Angeles for Thursday morning. The program 
of the afternoon consisted of a paper by Mr, Thomp- 
son, entitled, “What the State of California is doing 
to conserve the food fishes of Southern California.” 
A discussion followed the presentation of the paper. 
At 4 p. m. the meeting adjourned to meet with the 
Western Society of Naturalists iu order to view pic- 
tures of the birds of Laysan Island and also of the 
Tuna fisheries in California. 

The second session of the organiaation was held the 
following morning, September 19, when the Nomina- 
tions Committee reported the following officers for 
the eusuitig year 1923-4924: 

President, Deanis Wina, Seattle, Washington. 

First vice-president, Will Thompson, California. 

Second vioe-preeident, 0. McLean Fraser, Vancouver, 
B. C* 

Secrettvry, Olareace Anderson, Seattle, Washington. 

Tremst^, darenoe Anderson, Beattie, Washington. 


Esteoutiee Cotamittee, John N. Cobb, Seattle; N. B. 
Scofidd, San Francisco; E. A. Seaborg, Seattle; J. W. 
Kizmey, Seattle; Barton Warren Evermann, San Fran- 
cisco; Alvin Seale, San Francisco. 

Mr. Seale, of the Resolutions Committee, presented 
the following resolutions which were unanimously 
supported by the organization : 

1 . 

Whebeas, The building of dams in streams in con- 
nection with irrigation and power projects is proving a 
serious menace to our runs of anadromous fishes, espe- 
cially when there have been installed unsuitable fishways 
or none at all. 

Thebeforb, be it besolved, That the Pacific Fisheries 
Society in convention assembled at Los Aageles, Califor- 
nia, September 17-20, 1928, requests the U. S. Heclama- 
tion Commission, and such other public ofiicials as may 
have jurisdiction in such matters, to require that the 
problem of assisting auadrombus and other fishes in 
getting over such obstructions, and the young in work- 
ing their way back to their natural habitat in the sea, 
be taken up and considered along with the engineering 
and other problems relating to each project; and this 
Society promises every aid possible in solving the biolog- 
ical phases of the problems. 

II. 

Whebeas, It is a known fact that the salmon fisheries 
of Alaska are not producing as formerly, the decllno 
being due partly to lack of adequate regulation and 
partly to other causes; and 

Whereas, The Department of Commerce has been 
attempting to meet existing conditions by the establish- 
ment of reserves in those districts most vitally affected 
and has already established several such, said reserves 
being necessary on account of the inability to secure a 
comprehensive fisheries code which could be readily 
administered and which would adequately protect these 
districts; and 

Now, THEREFORE, BE IT RESOLVED, That it is the SOnSO 
of the Pacific Fisheries Society in convention assembled 
at Ijos Angeles, California, September 17-20, 1923, that 
we heartily endorse the creation of the reserve referred 
to, and our Secretary is hereby instructed to send a copy 
of this resolution to the President of the United States, 
to the Secretary of Commorco, and to the United States 
Commissioner of Fisheries, 

III. 

RESOLUTIONS RE AN INTERNATIONAL FISHERIES 
TREATY AND AN INTERNATIONAL COMMISSION FOR 
THE STUDY OF FISHERY PROBLEMS OF THE NORTH 
PACIFIC, ADOPTED BY THE PACIFIC FISHERIES 
SOCIETY AT LOS ANGELES, SEPTEMBER 19, 1923. 

Whereas, It is known that many valuable species of 
marine mammals such as fur seals, sea otters, elepnant 
seals and whales, and many species of important food 
fishes such as salmon and halibut, formerly occurred in 
the Pacific in such vast numbera as to constitute the 
objects of fisheries whose animal products were worth 
more than one hundred million dollars, and 
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WbsbkaSj Nearly all of those great natural resources 
have been seriously depleted, many of them even to com* 
mercial extinction, through greed, dLort^sightedness and 
Ul-considered fishery methods, and 

Whereas, It is known that small remnants of fur* 
seal and sea-otter herds and small numbers ot MiAtis 
and of other commorcially valuable species still remain 
in certain places, and 

Whereas, The rapid recovery of the Alaska fur-seal 
herd in the short period of 10 years from complete com- 
mercial ruin to an annual production of more than 
$1,500,000.00, as a result of the international fur-seal 
treaty of 1911, demonstrates conclusively the wonderful 
recuperative power of such depleted natural resources 
of the sea under international cooperation, and justifies 
the belief that other depleted fisheries can be rehabili- 
tated through similar cooperation among the nations 
concerned, and 

Whereas, It is conservatively estimatod that these 
resources when rehabilitated will yield to the world a 
regular annual product of more than one half billion 
dollars in value: therefore, be it 

Besolvku, That the Pacific Fisheries Society strongly 
urges the Honorable tJio Secretary of State to invite 
the various maritime countries of the world, particularly 
those bordering on, or interested in, the Pacific, to send 
delegates to a convention to meet in Washington at an 
early date for the purpose of negotiating an Interna- 
tional Treaty for the restoration, proper utilization and 
conservation of the vanishing natural fishery resources 
of the Pacific; and, be it further 

Bebolved, That the Pacific Piaheries Society recom- 
mends that the governments of the countries bordering 
on the Pacific enter into correspondence for the purpose 
of establishing an International Commission for the sci- 
entific study of the biology, physics and chemistry of 
the Pacific in the interest of the restoration, proper 
utilization and conservation of its vanishing natural 
resources. 

Nathan Fasten, 
Secretary 

THE WESTERN SOCIETY OF NATURALISTS 

The Western Society of Naturalists met on Sep- 
tember 18 and 19, during the general meetings of the 
Pacific Division of the American Association for the 
Advancement of Science at the University of Southern 
California. On the morning of the eighteenth, the 
society had a joint session with the Cooper Ornitho- 
logical Club, and in the afternoon a joint symposium 
with the Ecological Society of America. Immediately 
following the symposium Mr. Donald R. Dickey, of 
Pasadena, showed his beautiful motion pictures of the 
birds of Laysan Island before a large and very enthu- 
siastic audience. 

On Wednesday morning, the nineteenth, there was 
a short business meeting of the naturalists, at which 
the officers for the next year were elected as follows : 
H. B. Torrey, University of Oregon, president', 
Nathan Fasten, Oregon Agricultural College, vice- 


prssidem; C. 0. Esterly, Oooidental Collie, 
iary-treaaursr*^ A. B* Ulrey, University of Southern 
California and Le Roy Abrams, Stanford Universityi 
memhers of the Executive Committee. After the busi'^ 
ness meeting there was a joint fiession with the Eco» 
logical Society for the presentation of papers of eoo* 
logical interest. 

Two sessions were necessary for Wednesday after* 
noon. At one of these, which was in conjunction with 
the Sontham California Section of the Azneriean So- 
ciety of Maxnmalogists, Mr. Dickey again delighted a 
large audience, this time with Ms motion picture, 
*^Game trails of the north woods.” The other session 
was for the reading of papers, most of which were 
concerned with physiology. 

The following are the titles of the papers read at 
the different sessions: 

Tuesday morning, September 18 

Addi/tofur to the distribution records of the Vrosophi- 
linae of southern California: Catherine V. Beers. 

^onic depth finder and some possible uses in marine 
biological eollecHng: W. C. Crandall. 

The need of cnot/ier international fwr-seal treaty: 
Barton Warren Evermann. 

Some obccreetion^ on the bird life of Death Valley: 
J. Crinnelt-. 

Barriers in relation to specieS’ forming : David Starr 
Jordan. 

The geologic history of the fox sparrows: J. Eugene 
Law, 

Some factors in fish classification: E. C. Stares. 

Notes on the present status of the band-tailed pigeon 
on the Pacific Coast: W. P. Taylor. 

A remarkable Anthooeros: D. H. Campbell, 

Tuesday afternoon, September 18 

Joint symposium with the Ecological Society of 
America. Subject: Evolutionary and ecological as- 
pects of distribution. 

The origin and affinities of the fioral elements of CaU- 
fomia: Le Boy Abrams. 

The ecological and distributional features of the des- 
erts of California: Forrest Shreve. 

Isolation as an evolutionary /actor, with special ref- 
erence to birds and mammals in CaUfomia : J. Orinnell. 

Some factors in the evolution of desert mammals: F, 
B. Sumner. 

Wednesday morning, September 19 

Joint session with the Ecological Society of Amer- 
ica. 

Beoent studies on microplankton of the southern CaM* 
fornia region: W. E. Allen. 

Some features of the vegetation and the climate of 
arid South Africa: W. A. Cannon. 

Foefor^ in survival and growth of juvenile Vnionidae: 
B. J. Anson and A. D. Howard. (Bead by A, D. 
Howard.) 

Infertility of transplanted oysters: Trevor 
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Wednesday afternoon, September 19 
First session 

Soienoe puhUoity: W. E. Allsn. 

The sea environment of natural resources contrasted 
with that on the land in relation to conservation: BaktoM 
Warhicn Evbkmann. 

International auxiliary language: present status and 
prospective value to science: H. B, Frost. 

Life-history notes on the tree mouse of the humid 
coast heli: A. B. Howhill. 

Uniformity in the use and connotation of certain place 
names: E. C. Jaeoiir. 

The biotic factor in forestry: E. C. Munns, (Bead 
by A. O. Vestal.) 

The conservation of upland game birds in the state 
of Washington: W. P. Taylor. 

Conservation of fur seals: G. Dallas Hanna. 

Second session 

Kx%)erimcnts in the transplantation of the hypophysis 
in tadpoles: B. M, Allen. 

Comparative stages in the spermatogenesis of various 
cancer crabs: Nathan Fasten. 

Influence of Umo and temperature on the rate of 
growth of certain tadpoles: H. S. Fawcett. 

Control of polarity and growth by means of the elec- 
tric current: E. J. Lund. 

Co7iimuous production of electrical energy by Ohelia: 
E. J. Bund. 

The cytology and breeding behavior of two species 
hybrids of the genus Crepis: Margaret Mann. 

Acid production in excised mammalian muscle: E. G. 
Martin aud A. 0. Ambler. (Bead by E. G. Martin.) 

Tfie effect of oestruaiion on activity of the albino rat: 
J. B. SiXINAICER. 

A comparison of the effect of desiccated thyroid and 
thyroxin on the structure and behavior of Paramecium: 
M. C. Bipple and H. B. Torre Y. (Bead by II. B. 
Torrey.) 

The effect of desiccated thyroid on the color and 
moulting of the common fowl: Benjamin Horning and 
H. B. Toreey. (Bead by H. B, Torrey.) 

The inhibitory action of desiccated thyroid on the 
development of the testis in fowls: Benjamin Horning 
and II. B. Torrey, (Head by H, B. Torroy.) 

Lutear cells and sexual dimorphism of feathering in 
wild birds: 11. B, Yocom. (Read by H, B. Torrey.) 

Demonstration; Life-history of ike round sting ray, 
UrolopktLs halleri: A. B. XJlrey. 

C. 0, Esteelt, 
iS'ccrctory 

PACIFIC BRANCH PALEONTOLOGICAL 
SOCIETY 

Thb meeting of tlie Pacific Branch Paleontological 
Society was called to order by Vice-president A, O, 
Woodford at 9 a. m., on September 18, at the Los 
Angeles Museum of History, Science and Art, Expo- 
sition Park. 


The following papers were then read ; 

Note on the fossil content of the San Hafael limestone 
of th^ San Tiafael mountains, Santa Barbara County, 
CaUfomia: M. C. Israelskt. 

Marine Eocene horizons of Western North America: 
B. L. Claret. 

A study of the faunal and stratigraphic relatione of 
the Middle and Lower Miocene of the Santa Ana Moun- 
tains, Southern California: C. D. Meserve. 

The cretaceous deposits of the Northern Andes: F. M. 
Anderson. 

Fossil diatoms of California from a historical Ataniz* 
poimt: C. Dallas Hanna. 

The meeting adjourned for luncheon. 

At 2.16 p. m. the meeting was again called to order 
by Vice-president A. 0. Woodford and the following 
papers were read: 

Protesting the species-maiccr : The point of view of the 
practical paleontologist: A. J, Tieje. 

The western extent of the painted desert formation 
and i£4 fauna: C. L. Camp. 

Classification and relationships of the edentates of 
Eancho La Brea: C. Stock. 

Program for further study of succession of faunas 
and floras in the John Day region of Eastern Oregon: 
John C, Merriam. 

Chester Stock, 
Secretary 

THE ECOLOGICAL SOCIETY OF AMERICA 

Tuesday morning, September 18 

The problem of relative values in a life cycle: W. E. 
Allen. The paper emphasized the need of adequate 
attention to all stages of the life cycle, as well as to the 
particular stage immediately concerned in the problem 
at hand. 

Field studies of carbon dioxide absorption by plant 
loaves: Forman T. McLean. (Bead by title.) Meth- 
ods and results of experiments on leaves of coconut, rice 
and sugar-cane were described. The food-manufacturing 
power of sugar-cane is lowered when the loaf- tips roll 
up at mid-day in dry weather. This lowering of rate 
becomes more marked as the drought period lengthens. 

The leaf structure of Acacia: Howard De Forest. 
(Bead by title.) 

The influence of precipitation on growth of Monterey 
pine and redwood: Forrest Shrbve. Diameter increase 
as indicated by rings in the stump is only a rough meas- 
ure of increase at different heights in the trunk. Indi- 
vidual trees show very little agreement with each other 
and with the precipitation, except during a few of the 
years for which records are available. For these few 
years agreement was close. Tree-ring records should 
therefore be interpreted with caution. 

California grassland vegetation in the viewAty of Palo 
Alto: Arthur Q. Vestal. The chief dominants are 
8tipa aetigera, Koeleria cristata and Melica imperfecta. 
Of the 150 grassland species of the area, 78 are annuals, 
a high proportion. The most conspicuous and abundant 
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planiB are species of Galochortus, Brodiaea, Chloro- 
galum, Sisyrinchiumi Ranunoulus, Bschscholtzia, Lupiuus, 
Trifolium, Nemophila, Linanthus, Orthocarpua aud 
Baeria. The plants characteristic of moist habitats are 
in decline when those of dry habitats are reaching their 
peak (about April 25). A similar seasonal relation ^iOlda 
as between annuals and perennials. 

Some relations of the Zuni prairie-dog to vegetation 
in northern Arizona: Waltee P. Taylor. Tho grazing 
ranges are seriously depleted by the prairio-dog, which 
eats tho same grasses as do tho cattle, in the same order 
of preforonco. The prairie-dogs eat almost as much ns 
the cattle of most kinds of grasses, and more of one kind 
(drop-seed). They should be exterminated. 

Studies in transpiration of tree seedlings: G. A, Pear- 
BON. Yellow pine, Douglas dr and other trees were stud- 
ied. Methods are being developed which permit com- 
parison of different species, not in the conventional terms 
of water-loss per unit of leaf area, but in terms of the 
size of tlie plant, which is of greater moment in forestry. 

Increase of growth-rate in out-over yellow pime: 
Herman Keauoh. (Bead by Q. A. Pearson.) Diameter 
growth was studied in a forest thinned 27 years before. 
Cores obtained with the increment borer were exhibited. 
The growth-rings formed after thinning were 3 to 0 
times as wide as the earlier rings, showing most graph- 
ically the suppressing influence of competition. 

Tuesday afternoon, September 18 

Joint sympoBiuni with the Western Society of 
Katuralists: Evolutionary and Ecological aspects of 
distribution in California. 

Floral sZemsnfs and floral afjiniiies in California: LE 
Boy Abrams. The present flora, recruited at different 
times from different sources, is made up chiefly of three 
elements: boreal, warm-temperate and west- American (or 
Mexican). A Californian element of restricted range, 
sometimes separately recognized, may bo included in tho 
west- American. There is also a slight representation of 
austral or south-hemisphere plants. Distribution -maps 
of selected genera were used for illustration. 

Geological features of the plant life of the deserf: 
Forrest Bhreve. The California deserts are differenti- 
ated by the progressive increase of dryness eastward, 
into the fairly luxuriant desert-border vegetation of the 
western Mojave, with its Joshua-trees and other charac- 
teristic plants and tlie simpler, monotonous aud far more 
resistant vegetation farther east, consisting chiefly of 
creosote-bush, with Franseria also. Tho creosote-bush is 
a truly remarkable plant to endure, as it docs, raiuless 
periods as long as 32 months. A further distinction be- 
tween the California deserts and the quite different suc- 
culent desert of southern Arizona is caused partly by 
tho lessening eastward of the winter rainfall from the 
Pacific, with gradual replacement farther east by late- 
summer rainfall from the Gulf of Mexico, and partly by 
the intolerance of freezing temperatures shown by most 
Arizona desert plants. The western Mojave and Arizona 
vegetations have remained dlsUttet, due as much to in- 
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tense aridity in the zone between them as to differences 
in ecological conditions. 

Isolation as an evolutionary factor, with special refer-- 
ence to birds and mammals in California: Joseph Qkin- 
NELL. A concept of evolution as it actually occurs in 
nature. In a given isolated region it seems that the 
environment, by reason of the oiiportunitios or places for 
individual kinds of animals which it may afford (eco- 
logical niches), plays a large part in determining the 
directions of tho modifications which will occur in what- 
ever animal material may be at hand. A new fom which 
may arise does not become a spocios until it has success- 
fully met the conditions of life as it finds them in na- 
ture. Species do not arise suddenly: tho process requires 
time. This, concept is a form of natural selection. 

Some factors in the evolution of desert mammals: F, 
B. SiiMNER. Desert animals are not so different from 
other animals nor so wonderfully endowed with resistant 
powers as some persons h ave though t. Small desert 
mammals, for example, do not withstand tho heat and 
dryness of tho soil surface, they avoid it by means of 
nocturnal and underground habits. While moat desert 
animals must get along without drinking, succulent parts 
of plants are eagerly devoured when opportunity affords. 
The spinincss of so many desert plants has undoubtedly 
contributed to their survival. Desert animals liave 
evolved slowly from animals of adjoining environments. 

After the sympoBium Mr. Donald R. Dickey^a re- 
markable motion pictures of the bird life of Layaan 
Island were shown. Mr. Dickey told of the many 
Gcologienl problems presented by this concentration of 
bird life in the Pacific. The expected reestablishment 
of vegetation on tlie island as a result of the exter- 
mination of the rabbits, which it is hoped was com- 
plete, and the possible effect upon the bird life, are 
developments which ecologists will await with interest. 
On Wednesday another series of picturea, on wild life 
in the New Brunswick forests, was presented. Moose, 
deer and other animals, aa well ns the modes of ob- 
taining the photographs, were exceptionally well 
shown. In both series, tho slow-motion analysis of 
animal activities was an outstanding feature. 

On Wednesday morning the Ecological Society met 
again with the Western Society of Naturalists, The 
six papers presented wore ecological in cliaracter, as 
were also a number of those in the afternoon program 
of the Naturalists. 

The dinner for ecologists on Wednesday evening 
was held at a downtown coffee-house. The absence 
of speeches is a feature of this dinner. 

On Thursday, September 20, a field excursion in the 
San Gabriel mountains was conducted by Dr. Philip 
Munz and Mr. Marcus E. Jones, of Pomona College. 
Chaparral, forest and valley scrub vegetation are very 
well shown in the route traversed. The visitors were 
delightfully entertained by the college people. 

A. G. Vestai^, 
Western Secretary 
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SCIENCE NEWS 


CALIFORNIA EARTH MOVEMENTS AND 
EARTHQUAKES 

Science Service 

Slow movements of the earth’s crust are in progress 
in California, Colonel E. Lostor Jones, director of the 
U. S. Coast and Geodetic Survojr, who characterized thorn 
as * ^ remarkable, ” reports to Science Service. The 
eventual result of the precise survoya showing those 
changes may bo the prediction of the time and place of 
earthquakes within reasonable limits. 

Field parties this year found irregular movements of 
the coastal region within 200 miles of San Francisco 
amounting to as much as 16 feet as compared with ac- 
curate surveys made 30 or more years ago. 

The discovery of the movements was made possible by 
the survey’s field operations under special congressional 
appropriations, and the cooperation of the Seismological 
Committee of the Carnegie Institution of Washington, 
headed by Dr. Arthur L. Day. The field work consisted 
in the redetermination of the latitude and longitude of 
certain peaks, principally of the Coast Range, and of 
certain lighthouses, the positions being determined by 
reference to two massive peaks of the Sierras, Mount 
Lola and Round Top. The actual measripements were 
made by two triangulation parties, one under 0. L. 
Gamer in 1922 and one this summer under, F, W. Hough. 

The movements shown boar a general relation to the 
famous San Andreas fault line, a slip along which was 
the immediate cause of the great earthquake of 1906. 
Points south and west of this line have with a few nota- 
ble exceptions moved in a northerly direction ; while those 
to the north and east of the line have nearly all moved 
toward the south. There is little uniformity in the 
amount of the movements. 

For example. Ban Josfi peak, about ten miles south- 
west of the fault line and about 40 miles iidand from 
San Luis Obispo, has moved north 16 feet while Santa 
Lucia peak, 80 miles to the northwest, has moved only 
7 feet northwards. 

Near San Francisco bay the differences in direction 
are most marked. The lighthouse on South East Faral- 
ion Island has moved westward 6 feet, while Point Reyes 
lighthouse, on the mainland 18 miles away, has moved 
. 11 feet to the north. Mt. Tamalpoie has moved south 
about 5 feet, 

Loma Prieta peak, about 60 miles southeast of San 
Francisco, has moved southeastward 0V6 feet, while Sierra 
Moreno peak, about half way to San Francisco and on 
the opposite side of the fault line, has shifted 3 feet to 
the westward. 

Major William Bowie, chief of the Division of Geo- 
desy, under whose direction the work during the past two 
years has been done, says of the results; 

''They are epoch-making and may lead to the eventual 
predicting within reasonable limits of the time and place 
of earthquakes. They will certainly have great infinenoe 
on geologic thought in the study of the earth’s crust. 


The remarkable thing is that the peaks do not move th^ 
same amount for any given direction, tlie complicated 
movements seemingly indicating the action of local forces 
rather than one of a world-wide origin. 

"The results have much interest and value to the engi- 
neer, the surveyor and map maker, the geophysicist and 
the geologist. It has long been known that the earth 
moves horizontally along a fault line, but how far back 
from the fault does the movement take place! Our sur- 
veys found decided movements for stations 15 miles or 
more from the fault and the creeping of Ulo surface 
probably is going on at oven greater distances. Field 
work carried on in the future will reveal this. I believe 
the theory of isostasy mufft bo taken into account in the 
explanation . of what is going on in California and in 
other active earthquake regions." 

MERCURY ENGINES 

jfiforviee 

The first mercury engine in the world for the produc- 
tion of power in eommcrcial quantity is now in operation 
in the plant of the Hartford Electric T^ight Company, 
whose officials predict a saving of from 40 to 50 per 
cent, of fuel by its use. The invention is essentially a 
turbine engine run by mercury vapor. The whole elec- 
trical industry is interested in observations being made 
of its operation. 

Incentive for a careful investigation of the properties 
of mercury vapor for power generation is given by the 
high cost of coal and its transportation, making it noces- 
sary to minimize fuel consumption. The mercury boiler 
was started successfully at Hartford early in September 
and has since been in regular operation, carrying a part 
of the commercial load of the local lighting system. Of- 
ficers of the local Lighting company say that it has car- 
ried approximately 3,500 K. W. of the Hartford load. 

While the present installation is not of sufficient size 
to have any effect on total cost of power produced by 
the company at the present time, it is large enough to 
provide a working basis to calculate the results that may 
be obtained eventually from larger sizes. The manufac- 
ture of these boilers is so intricate that it will probably 
be several years Ljefore the larger boilers can be in opera- 
tion. 

It is expected that the morcury boilers will be a very 
material improvement over the most modem stations, 
even those contemplating using 1,000 and 1,200 pounds 
of steam ppcssure. The new process will require only 
about one quarter of the fuel tl^at is used with the best 
reciprocating engines. 

The mercury vapor exhausted by the mercury turbine 
is sent to a condenser where it is cooled by water, just 
as in any ordinaiy power system. But the mercury vapor 
is BO hot that the "cooling water" is turned into high- 
pressure steam. This steam is not wasted, but is sent to 
a steam turbine from which additional power is obtained* 
This stm further increases the efficiency of the system. 
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NEW RESEARCHES ON CONDITIONED 
REFLEXES^ 

I HAVE the pleasure and the honor to present to 
the representatives of American science the results of 
my investigations. For the last twenty years I have 
studied the highest nervous activities of the dog, the 
functions of the cerebral hemispheres of the brain. 
These functions I have studied only physiolc^ically 
on strictly physiological grounds. I never use any 
psychological conceptions or terms. 

The basis of nervous activity is formed by so-called 
reflexes or instincts. The instincts are also reflexes, 
but more complex. The instincts — inborn associa- 
tions with definite .stimulators — correspond to the 
activities of the organism. On this basis are built the 
highest nervous activities. 

If the action of any indifferent agent coinoides in 
time with the action of an instinct, and if the action 
of the agent is repeated many times, then this agent, 
formerly indifferent, begins to stimulate the instinct. 
Here is an example: 

Food stimulates the food reaction, which consists 
of some movements of the animal and secretion. If 
some indifferent agent, wliich previously had nothing 
in common with feeding, is repeated many times with 
the feeding of the dog, after a time it begins to stimu- 
late the food reaction when used alone. If we pro- 
duce some distinct musical sound, for instance, at a 
given rate of frequency of vibration per second — and 
always at the same time feed the dog, after a while 
this sound, used alone, will produce the same food re- 
action as the food itself. 

Such stimulators may bo formed from any agent 
of the outer world and with any other instinct. For 
example, the self-protective instinct, the sexual in- 
stinct, and so on, have both the individual reflexes and 
the social reflexes. In this way, besides the reflexes 
or instincts which are inborn, there are some reflexes 
acquired during the life of the individual. The first, 
or inborn, reflexes we call unconditioned reflexes and 
the second, or acquired, reflexes we call conditioned. 

It is clear that the conditioned reflexes play a very 
important part in our behavior, as they are being 
acquired all during the life of the individual and are 
the education and the development of the individual. 

1 Address given at Battle Creek SanitariuTU, July 7, 
1923. Translation furnished by Professor W. N. 
Boldyreff, Pawlow Physiological Institute, Battle Creek 
Sanitarium. 
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These conditioned stimulatoTS serve aa aignale sepa- 
rate from the unconditioned stimulators and, like any 
other signals, they may not signalise properly. Then 
they ought always to be corrected. 

For instance, in the experiments mentioned the 
sound produced by ono thousand vibrations per sec- 
ond was made a conditioned stimulator. If the sound 
is repeated without the simultaneous feeding of the 
dog, then for some time the sound loses its stimulating 
action. But this does not destroy the conditioned re- 
flexes. Sometimes the stimulating action returns 
again. Here is another example: If the conditioned 
stimulator is combined with another agent — any other 
agent — and is not at the some time combined with 
feeding, then in this combination the conditioned re- 
flex loses its stimulating action. 

In both these cases we deal with inhibition. In this 
way the process of inhibition always accompanies the 
activity of the highest nervous centers. The process 
of inhibition exists for another end. It helps to dif- 
ferentiate the various stimulations from the outer 
world. For instance, let us form from the sound 
caused by ono thousand vibrations per second a con- 
ditioned stimulator for the food reaction, which 
means this sound always produces the ordinary food 
reaction or the secretion of saliva. After this secre- 
tion reaction was formed to this particular sound all 
the sounds of tlie neighboring frequencies, say, 960 
vibrations or 1,100 vibrations, also produced the same 
effect; that is, all the sounds of nearly the same fre- 
quency acted as stimulators for food reaction. Yet it 
is possible to reach a high grade of differentiation. 
If we always produce only sounds caused by one 
thousand vibrations with the feeding of the dog, care- 
fully excluding all the other sounds, after a time all 
the other sounds will lose their stimulating action and 
only the ono sound, that caused by one thousand 
vibrations per second, will act as a stimulator for the 
food reaction. In this way, the limit of the differen- 
tiating ability of the dog or of any other animal may 
be very easily found. It was shown that the dog very 
easily differentiates 110 beats per second of the 
metronome from 100 beats per second, sometimes 
after intervals of one to three days between experi- 
ments. 

In this way conditioned reflexes and analysis make 
up the whole activity of the nervous system. It is 
interesting to point out that recently we have proved 
that the process of inhibition which plays a part in 
the nervous activity of the animal is exactly the same 
process as that of sleep. It may be stated as follows ; 
The differentiating inhibition in sleep is divided into 
small parts, and sleep is the diffused continuous inhi- 
bition. In this way there is no marked contrast be- 
tween the normal, active state and the sleepy state. 
Here are some proofs. 


Ail cases of inhibition may produce sleep unless 
some special precautions are taken. The differentia- 
tion of sleep just mentioned, the special measure 
whicli prevents the inhibition from causing sleep, is 
indeed the existence of stimulating points in the 
cerebral hemispheres of the brain. The process of 
stimulation interferes with the process of inhibition 
and reduces it to a limited space. In some experi- 
ments we have seen how slowly the process of inhibi- 
tion spreads over the cerebral hemispheres. The 
speed of the movement of inhibition is measured not 
only in seconds but sometimes in minutes. The 
process of stimulation irradiates much more qiuckly. 

From this point of view some of the phenomena of 
hypnosis may be understood. Hypnosis is the very 
slow-spreading process of inhibition. To illustrate 
this, the following experiment on the dog may be de- 
scribed. We can produce some inhibition in one of 
the experiments which were mentioned. If we do not 
interfere with this process of inhibition through the 
radiation of stimulation, then after some time the 
process of inhibition is cotiverted into sleep; and the 
sleep may be stopped in the following interesting 
stage or phase. We use the conditioned food stimu- 
lator. The dog responds to it with the secretion of 
saliva, but when we offer him food he does not take 
it The food reaction, the saliva reaction, shows first 
that some part of the cerebral hemispheres is active; 
and, second, the fact that he does not take the food 
shows that the motor part of the hemispheres is 
inhibited. We have here a complete analogy to a 
known state of hypnosis. When in a certain definite 
state or phase of hypnosis, the hypnotised man under- 
stands perfectly well what ho is told and even re- 
members it afterwards, but is not able to produce any 
movement. That is absolutely analogous to the pre- 
vious case; but only the motor part of the cerebral 
hemispheres is inliibited in the last example. In this 
way these experiments illustrate not only the active 
state of the cerebral hemispheres but also the sleep- 
ing state. 

The latest experiments (which are not yet finished) 
show that the conditioned reflexes, «.e., the highest 
nervous activity, are inherited. At present some ex- 
periments on white mice have been completed. Con- 
ditioned reflexes to electric bells are formed, so that 
the animals are trained to run to their feeding ploee 
on the ringing of the bell. The following results have 
been obtained : 

The first generation of white mice required 300 
lessons. Three hundred times was it necessary to 
combine the feeding of the mice with the ringing of 
the bell in order to accustom them to run to the feed^ 
ing place on hearing the bell ring. The second gen- 
eration required, for the same result, only 100 lessons. 
The third generation learned to do it after 30 lessons. 
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Tie fourth generation required only 10 leasona. The 
last generation which 1 saw before leaving Petrograd 
learned the lesson after 5 repetitions. The sixth gen- 
eration will be tested after my return. 1 think it 
very probable that after some time a new generation 
of mice will run to the feeding place on hearing the 
bell with no previous lesson. 

It is well known that a chicken when it just comes 
from the egg immediately begins to pick up any black 
spot on the floor, trying to find some grain, thus show- 
ing that it has an inborn reflex from the eye to the 
food reaction. Why should we not build up the same 
reaction, not from the eye but from the ear as indi- 
cated in the case of the white micef 

The experiments in this direction with sound show 
very great progress. We obtained a great many re- 
sults in a very short time. Similar experiments were 
made on men, with analogous results. We do not see 
any future diiTicultios, and at the same time the sub- 
ject is of very great importance. 

My firm belief is that tlio best way to a knowledge 
of the mechanism and the laws of our subjective 
world lies in the direction of the pure physiology of 
the hemispheres. In this way, in trying to estimate 
the influence of physiology in human life, we often 
acquire an unexpectedly large view. 

All the rules for education and development ought 
to be taken from physiology. This opinion I have en- 
deavored to support in this lecture by a short descrip- 
tion of some of my experiments. 

I. P, Pawlow 

Pktroorai), Russia 


ON THE FUNCTION OF THE 
CEREBELLUM 

It is now ninety-nine years since Magendie taught 
that the function of the cerebellum is to regulate our 
bodily equilibrium. Flourens (1842) emphasized the 
fact that it helps to bring our complicated muscle- 
action into harmonious relation and that cerebellar 
symptoms ore purely motor and not based upon any 
form of sensory disturbance; Lussana regarded it as 
the central organ of muscle-sense. Until that time 
these authors had confined their studies to the well- 
ordered higher work of the cerebellum; later it was 
analyzed with regard to elementary function. 

After twenty years’ experiments (1884-1904) Lu- 
ciani found, after removal of the cerebellum, three 
important functions missing, tlie loss of which he 
designated as atonia, asthenia and astasia. Directly 
after extirpation of the cerebellum there appear hy- 
pertonia of the muscle in the form of opisthotonus, 
at^ later hypotonia or atonia, or, in t^e inclusive 
tarmittology of Lewandowsky, cerebellar dystonia. 
Tliis leads to dysmetria and by oscillation and jerki- 
ness of the body to astasiiu 


In the opinion of Babinski, atonia is an unimpor- 
tant symptom, a simple matter of muscle softness, 
and astlienia b not a true weakness, but simply the 
result of the violence of distorted movements. 
Andrd-Thomas, who has combined experimental and 
clinical researches, regards atonia as of rare occur- 
rence and asthenia as not cerebellar in origin. 

Gordon Holmes, who has studied the cerebellar 
symptom-complex of the acute lesions produced by 
gunshot wound, agrees with Luciani that atonia, 
asthenia and astasia are fundamental defects of func- 
tions in cerebellar lesions, but he interprets them 
somewhat differently from Luciani. Babinski pro- 
posed to give the designation ^^adiadochokinesis” to 
the loss of the faculty of voluntarily executing rapidly 
alternating movements when the simple component 
movements are carried out with normal celerity. 
Holmes defined atonia as the diminution of that slight 
constant active tension which is characterLstic of 
normal muscle, and regards it as a factor in the pro- 
duction of Babinski’s adiadochokinesis. Luciani ap- 
plies the term ^^dysmetria” to the violent and dis- 
ordered movements in walking, involving excessive 
expenditure of energy, which axe noticeable in a dog 
without cerebellum. He explains it as the premature 
relaxation of the extensors daring the fiexioii phase 
of the step, and conversely premature relaxation of 
the fiexors during the extension phase, so that the 
foot is lifted too high, or planted on the ground with 
a stamp. In Holmes’s theory it depends upon a 
faulty combination of muscular contractions and is 
due to delayed muscular relaxation or ill-proportioned 
range and force of movement. Babinski calls it 
gaspillage d^Snergie or waste of energy, assuming that 
the arresting action of the cerebellum upon muscular 
contractions is destroyed by extirpation or disease. 

In the complex combination or sequence of several 
simultaneous movements, there is another disturbance 
which we call ‘^asynergia.” According to Holmes, it 
is the absence or disturbance of that proper synergic 
association in the contraction of muscles which as- 
sures that the different components of an act follow 
in proper sequence, at the proper moment, and are 
of the proper degree, so that the act is executed accu- 
rately and with the least possible expenditure of 
energy. In his opinion adiadochokinesis depends 
upon atonia, asynergia, dysmetria and delayed con- 
traction and relaxation of muscles, while Andrd- 
Thomas regards it simply as a natural result of 
dysmetria. 

The opinions of these different authors are so far 
asunder that, as Walshe has said in his summary of 
the reports, “the hypotheses are couched in such 
vague and general terms as to be little more than 
restatements of an unsolved problem, while the anal- 
yses are diverse and do not reach the fundamental 
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factors of cerebellar ataxy.'* Nevertheless, we regard 
adiadochokinesis, dysmetria, agynergia aad ataxia aa 
important symptoms in the diagnosis of cerebellar 
affections, and they render good clinical service. Of 
course we shall not cease to seek better signs to enable 
us to perceive tlie functions and pathology of the 
cerebellum. 

The localization of function is less well known in 
the cerebellum than in the cerebrum. What Bolk 
supposed on the ground of comparative-anatomical 
study, and what Rynbork, Rothmann and others made 
probable by experiments on animals was proved in 
the human cerebellum by Barany's physiological and 
clinical research, that there are areas of the cerebellar 
cortex which correspond to the extremities. In the 
first place, the muscles of the extremities are repre- 
sented in the cerebellum by directions of movements, 
that is to say, there exist four centers, those for right, 
left, upward and downward. In the case of rest tliere 
goes from the four centers to the muscles of the ex- 
tremities a tonising impulse; and thus equilibrium is 
maintained. If, for example, the left center is sud- 
denly destroyed, the right extremity moves vertically 
to the right side, because the left center having disap- 
peared, the right becomes overweighted. If the upper 
center is destroyed the extremity moves in a hori- 
zontal direction in analogous manner downward. The 
centers for all these movements are localized on the 
cerebellar hemispheres in the lobua semilunaris sti- 
perior et inferior and in the lohus hiventralis. Only 
the site of the c>enter for upward movements of the 
arm is unknown. The action of these centers is like 
that of two bridles, the relaxation of one causing the 
overweight of the other. 

If wo now examine the oerebella of fish, we find 
tliat tlie apparatus for maintaining equilibrium of the 
body in the araphioxus, cyclostome and plagiostome 
is not yet well developed. The Toleostei have, in the 
medulla oblongata, large cells called Mauthner's cells, 
which have the function of maintaining equilibrium. 
Moreover, in this class of fish the “back-cerebrum” is 
also well developed, corresponding to the cerebella of 
other animals. We see further that the cerebellum is 
almost absent in a variety of skate which stays at the 
bottom of the sea practically motionless, while in the 
common variety which swims, it is well marked. It 
is also very interesting to see that the cerebella of fish 
liave several different, sometimes very curious, shapes: 
standing up straight or l3dng down forward or back- 
ward, according to the species. The largest cere- 
bellum is to be met with in Mormyridae, to which 
belong Mormyrus kanume^ Petrocephalus sp, and 
Gnathonemus cyprinoides, inhabitants of muddy 
water and swimmers in thickets of water-plants. 
They do not swim quickly, but are very nimble and 
vivacious with constant movements of fins, as they 


wind their way between the aquatic plants. The eere- 
bellum of the Mormyridae is most hypertrophic and 
overlies all other parts of the cerebrum in the same 
manner as the human cerebrum is excessive in growth 
compared with that of other mammals. 

Let OB consider the oerebella of mammalB which 
live in water, such as the whole, the seal, the otter, 
etc. As compared with fislies they all have a much 
better developed cerebellum, especially the seal, which 
is less accommodated to life in water and whose 
nimble movements we all know. Life in water leads, 
generally speaking, to atrophy of the cerebellum and 
particularly of the vermis or middle lobe, while the 
hemispheres remain in good condition. 

The human cerebellum is well developed for the 
purpose of upright walking, because it is much more 
difficult to maintain bodily equilibrium on two feet 
than on four. Moreover, in the human being it regu- 
lates the coordination of speech. Not only the move- 
ments of tongue, lips and vocal cords must bo well 
coordinated, but also the suporficial and deep sensi- 
bility of mouth, throat and larynx must be well de- 
veloped. Great orators need not only a well- 
developed center for articulate speech in the cere- 
brum, but also a well developed cerebellum, so that 
the cerebellum shall work under the control of the 
cerebrum and vice versa. 

Kinnosuke Miura 

Imperial Universitt op Tokyo 


WORK OF THE NATIONAL RESEARCH 
COUNCIL 

(Continued) 

Division of Research Extension. — The council's 
division of research extension, which is especially in- 
terested in the promotion of industrial research, has 
been the special representative of the council in con- 
nection with its relation to the organization of the 
Crop Protection Institute, the Horological Institute 
and the important committees on corrosion problems, 
alloys problems, textiles research, the making and use 
of scientific instruments, etc. The officers of this divi- 
sion have also the special function of the active solici- 
tation of funds from industrial concerns and other 
organizations and men for the support of any and all 
of the council's special projects which relate to the 
applicatiot^ of science, whether these projects are 
directly under the control of the division of research 
extension or of other divisions, as those of physics, 
chemistry and chemical technology, biology and agri- 
culture, etc. 

The division has been specially active during the 
past year in arranging for certain important confer^ 
ences, in promoting the financial support for the In- 
temationil Tables of Cfitioal Cons^ts and for the 
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Marine Pilinga Investigations; in developing in co- 
operation with the U* S. Bureau of Standards and the 
American Home Economics Association a program 
for textiles research, in finding money from industrial 
companies for the preparation and publishing of a 
revised edition of the council's important bulletin on 
American research chemicals, and other similar un- 
dertakings. 

lUBearch Information Service . — The council's re- 
search information service, which serves as a clearing 
house for information concerning research work and 
workers, has built up a considerable equipment in the 
way of mechanisnui for collecting, arranging, cata- 
loguing and distributing information. During the 
past year it has answered about 2^000 outside requests 
for information, besides as many from the council 
oflicGs and from institutions and men in Washington. 
It has compiled and published in the councirs bulletin 
and reprint and circular series a considerable amount 
of information useful to research workers and scien- 
tific men generally, especially in the way of lists of 
published and unpublished ( manuscript ) bibliographies 
in various special scientific fields as well as a num- 
ber of bibliographies both published and unpublished, 
hut available for reference. It has also prepared and 
published an account of handling personnel data, and 
an account of methods of author's automatic ab- 
stracting. 

Tlie personnel file of American scientific investiga- 
tors has been steadily increased during the past year. 
It now includes about 14,000 records. A summary of 
the activities of American psychologists has been pre- 
pared for publication. Progress has been made in the 
development of a general catalogue of sources. Prog- 
ress has also been made on assembling matter for 
revisions of two earlier important informational pub- 
lications of the service, namely, ‘'Funds available in 
the United States for the encouragement of scientific 
research" and “Research laboratories in industrial es- 
tablishments of the United States, including consult- 
ing research laboratories." 

In the latter part of July and August, 1922, Mr. J. 
David Thompson of the service visited about three 
fourths of the industrial research associations in Eng- 
land, organized by means of government aid, and col- 
lected valuable data concerning their work, particu- 
larly their research informational activities. Mr. 
Thompson also prepared a special report on the scien- 
tific informational services of the world. 

Diviaion of Physical Sciences , — The council's divi- 
sion of physical sciences has devoted during the post 
year, as during the two years before, its principal 
attention and support to the work of the important 
series of special committees on various particular 
physical, astronomical and mathematical subjects 
or fields, whose work has been made possible by 


a gift of $30,000 from the Rockefeller Founda- 
tion for the first two years and an appropriation 
by the council of $5,000 for this past year. These 
committees have been composed of eminent special- 
iftlm M xespeakime particular fields who have given 
much time and energy to the wurk of the committees. 
The following ia a list of the fields of work of these 
committees : acoustics, algebraic numbers, atomic 
structure, celestial mechanics, electrodynamics of mov- 
ing media, Imninesceace, mathematical analysis of 
statistics, orbit theory, parallaxes, photo-electric ef- 
fects, physiological optics, quantum theory, radiation 
in gases, research methods and technique spectro- 
scopy, theories of magnetism, thermo- and magneto- 
electrical effects, vision and photo-biology, x-rays and 
radio activity and x-ray spectra. 

The carefully prepai'ed reports of seven of the.sc 
committees have been published during the past year 
in the council's bulletin series. Altogether thirteen 
reports have been published. The report of the Com- 
mittee on the Mathematical Analysis of Statistics is 
to be published in book form by Houghton, Mifilin 
and Company. 

Dtvmon of Enyineeriny , — The council's division of 
engineering, through which the council maintains its 
contacts with the major engineering societies of the 
country and especially clo.sely with Engineering 
Foundation, has been reorganized during the year con- 
sequent upon certain changes in the organization of 
Engineering Foundation. By the new arrangement, 
Dr. F. B, Jewett, vice-president of the Western Elec- 
tric Company, becomes chairman of the division of 
engineering; and the president of the foundation be- 
comes ex-officio a member of the executive board of 
the National Research Council. 

The various activities and special researeli projects 
of the division of engineering are too numerous to 
mention with any approach to completeness in this 
report, but reference may be made to a few of them. 
Altogether there are now about twenty special boards 
and committees of this division. 

The Advisory Board on Highway Research, whirh 
has been working in close cooperation with the U. S. 
Bureau of Public Roads, has made a nuniber of re- 
ports of its work which have been published. It held 
its second annual meeting in Washington, November 
23, 24, 1922, with a large attendance of leading high- 
way engineers. Investigations of highway i)rol'Ioms 
involving expenditures of more than one million dol- 
lars are now under way in America under tlr^ dir Po- 
tion of various federal and state buroaus. The ad- 
visory board through its director and committees lias 
been active in stimulating these investigations and has 
given much helpful information and advice in con- 
nection with them. 

The work of the various committees of the Advisory 
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Board on Wolding Research has made much progress 
during the year. The Committee on Pressure Vessels^ 
for example, has been able to finance its work to the 
extent of about $15,000 by gifts from eight mnnu- 
faeturing concerns, and through cooperation with the 
U. S. Bureau of Standards, has completed a special 
research involving the testing to destruction nf foity 
pressure tanks by the bureau. The committee on 
welded rail joints has instituted a comprehc.i^ive re- 
search involving, with contributed materials and 
services, the use of a sum exceeding $80,000. , Steel 
companies, manufacturers of special joints, tlectric 
railway companies, university laboratories, U. S. 
Bureau of Standards, and various technical societies 
are cooperating in this work. 

In connection with the work of the important joint 
committee of the Division of Engineering and the Di- 
vision of Biology on marine pilings investigations, 
money and service contributions have been received 
from numerous sources. The most recent of these 
items has been the pledge of an appropriation of 
$10,000 each from the Quartermaster Corps of the 
Army and the Bureau of Yards and Docks of the 
Navy to be expended on work by tlie Chemical War- 
fare Service through two years. 

The committee on fatigue phenomena on metals, 
which has been carrying on an important research in 
the laboratory and under the direction. of Professor 
H. F. Moore, of the University of Illinois, has been 
well supported financially and has made conspicuous 
progress. In addition to original contributions of 
^30,000 each by Engineering Foundation and General 
Electric Company together with service, facilities and 
supplies from the University of Illinois and several 
corporations approximating $25,000, the General 
Electric Company has recently added $7,500 and in- 
formally indicated its willingness to appropriate 
$7,500 more if other industries will contribute a total 
of $16,000. Plans have been made for extending the 
investigation to non-ferrous metals besides continu- 
ing tlie studies on steels. 

The committee on Neumann bands prepared a re- 
port which was published by the American Institute 
of Mining and Metallurgical Engineers. This com- 
mittee is continuing its investigations with the co- 
operation of the Army and Navy to ascertain whether 
the presence of Neumann bands in steel is an evi- 
dence of weakness. 

The committee on hardness testing of metals, the 
work of which is of especially fundamental nature, 
has made certain reports and has secured effective 
cooperation in its work from government laboratories, 
industrial companies and the American Society for 
Steel Testing. The committee on heat treatment of 
carbon steel has prepared a comprehensive report of 
its work which is to be published in the Transaction* 
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of the Ainerican Institute of Mining and Metallurg- 
ical Engineers. This oomihittee has been recently re- 
organized for the purpose of completing the work 
originally outlined for it under the chainnanship of 
the late Dr. Henry M. Howe, and of planning new 
investigations of a fundamental nature. 

The molding sands committee is making active 
progress with its work. Cooperation has been se- 
cured from state geological surveys for recording 
foundry sand deposits. Standard tests have been 
prepared for fineness and special progress has been 
made in determining standard methods for chemical 
analysis, rational analysis, permeability tests and 
sampling. 

The full time services of a secretary have been pro- 
vided for the committee on pulverizing through the 
cooperation of the U. S. Bureau of Mines, University 
of California and Massachusetts Institute of Tech- 
nology. It is estimated that the total funds and serv- 
ices so far made available to this committee amount 
to more than $50,000 a year. 

Division of Chemistry and Chemical Technology . — 
The councirs division of chemistry and chemical tech- 
nology has given much of its attention and energy 
during the past year to advancing the interests and 
work of the International Critical Tables of Chemical 
and Physical Constants. The present chairman of the 
division is the editor-in-chief of the Tables, and has 
associated with him a stall of two associate editors, 
two assistant editors and a group of ten correspond- 
ing editors representing as many European countries. 
This editorial board is now steadily at work and has 
completed its plan for the whole program. It has 
arranged with about a dozen physicists in as many 
different American colleges and universities to under- 
take special investigational work on the physical 
properties of various materials. Close cooperation 
with the international board of annual critical tables, 
with headquarters in Paris, has been set up. The 
total expense of the work of preparing and publish- 
ing the International Tables is estimated at about 
$200,000, of which about $100,000 in money and serv- 
ices have been so far pledged and partly paid in and 
rendered. 

The division’s committee on explosives investiga- 
tions has been very active during the year and im- 
portant reports of its work have been published. The 
committee has given a special attention to the matter 
of the utilization of surplus explosives now in the 
hands of the government and has shown by experi- 
mental demonstration how these explosives may be 
safely and advantageously employed in the industries. 
Through the work done by this committee on TNT, 
modified TNT and picric acid it is officially stated 
that more than $10,000,000 worth of useful explosives 
material has been rescued from waste. 
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The committee on obemistry of colloids has com- 
pleted a bibliography of the literature in this field, 
containing eighteen hundred references together with 
brief descriptive statements of the ground covered by 
each paper. Also a list of research problems in col- 
loid chemistry was prepared by the chairman of the 
committee and has been in great demand, the hrst 
edition having been already exhausted in meeting re- 
quests for it. The committee on research chemicals 
has arranged for a revision of the councirs bulletin 
on ‘^American Research Chemicals.” Part of the ex- 
penses of this revision and its publication will be met 
by gifts which have been pledged by various chemical 
manufacturers. The first report of the committee on 
contact catalysis has been published in the Council’s 
Reprint and Circular Series. 

Division of Geology and Geography . — The council’s 
division of geology and geography has, during the 
year, brought several of its current undertakings to 
approximate conclusion. The important work of Dr. 
Ernest Antevs on ^'The B^cession of the Last Ice 
Sheet in New England,” which was first taken up and 
supported by this division and later supported by 
other organizations, has been finished and published 
in the Research Series of the American Geographical 
Society. A bibliography of published geological bib- 
liographies has been completed, in cooperation with 
the Research Information Service, and published. 
The work of preparing and classifying a list of 
American working geologists and geographers is 
practically completed. Considerable time has been 
given to cooperation with the Federal Bureau of Sur- 
veys and Maps in an effort to bring about the com- 
pletion of the topographic maps of the United States. 

In response to requests from petroleum geol- 
ogists, working in the field, for means to enable 
them to be placed in touch with laboratory and 
university workers on the principles and theory 
of petroleum formulation and accumulation, a spe- 
cial committee of the division is undertaking to 
list and describe all researches in geology, phys- 
ics, chemistry and biology which should be of 
use to the theoretical student of petroleum geology. 
Efforts have been made to encourage the preparation 
of geological abstracts. It has been definitely agreed 
by the division and the U. 8. Geological Survey that 
the division will participate in the survey’s under- 
taking to prepare a dictionary of the technical terms 
used in physiography. 

Preliminary work has been done by the chairman of 
the division looking toward a plan for conserving and 
ultimately publishing the valuable scientific results of 
oonuneroial explorations, especially by American com- 
panies, in foreign countries. There has been much 
unreasonable secrecy and ultimate loss of information 
in oonneetion with such work. The publication of 


certain results of the House Inquiry jointly by the 
division and the American Geographical Society has 
been brought to completion. The division has ap- 
proved as a project the preparation of a complete 
catalogue of all maps of Latin America by the Amer- 
ican Geographical Society and the council has made 
a small appropriation through the division for this 
purpose. Considerable preliminary work has been 
done on a subject involving shoreline studies. The 
plan contemplates the cooperation of various govern- 
ment bureaus, several state survey.s and state univer- 
sities. The ultimate aim of the work is the forecast- 
ing of future changes of the shoreline. 

The division arranged for four conferences to be 
held under the auspices of the division in connection 
with the mid-winter meetings of the various national 
societies of geology and geography. Three of these 
conferences have reference to the work of the divi- 
sion’s committees on tectonics, sedimentation and 
geography. The fourth was a general round-table of 
geologists and geographers in which the work of the 
division was discussed. 

Division of Medical Sciences . — The council’s divi- 
sion of medical sciences has given much of its time 
and attention during the past year to the important 
matter of the administration of the research fellow- 
ships in the medical sciences which the council is en- 
abled to maintain through the financial assistance of 
the Rockefeller Foundation and the General Educa- 
tion Board. Thirty-one fellows have so far been ap- 
Xminted. The chairman of the division, who is also 
chairman of the fellowship board, has recently made 
a trip of visitation to all the active fellows and ho 
states that after careful inspection of the work of 
each one, after approximately six montlis of activity, 
he believes that no significant mistake was made in 
any individual appointment. 

The division has carefully considered and approved 
a report of the Committee for Research on Sex Prob- 
lems outlining the work accomplished during the past 
year and proposing a plan for the work in the fu- 
ture, (See reference to this committee earlier in this 
report.) The division’s committee on abstracting cur- 
rent medical literature is recommending that all editors 
of medical journals in this country be requested to 
ask or require that an author’s abstract of each 
article be sent with the article. This is in line with 
the important movement now being forwarded by 
other divisions of the council toward the development 
of an abstracting system in connection with scientific 
publication in this country. 

The committee on investigation of deaths from 
tuberculosis in Colorado has presented a report which 
meets the warm approval of the division. This com- 
mittee has undoubtedly made an important contribu- 
tion to the epidemiology of tuberculosis and partiou- 
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larly to the knowledge of the beneficial effect of cli- 
mate in reducing the mortality from this disease. 
This extensive work has been carried out expedi- 
tiously and economically on the basis of a grant of 
$1,000 from the council. 

Division of Biology and Agriculture . — The coun- 
ci l^s division o'f biology and agriculture has been much 
gratified by the recent successful outcome of negotia- 
tions with the Hockeleller Foundation which have re- 
sulted in the gift by the Foundation of $325,000 for 
the establishment and maintenance during the five- 
year period, July 1, 1923— June 30, 1928, of a series 
of research fellowships in the biological sciences, in- 
cluding anthropology and psychology. The special 
board of control has already been organized and has 
BO far appointed nine fellows. 

In addition the division has at its disposal nine 
special research fellowships for the scientific study of 
the uses of sulphur in agriculture, which are sup- 
ported by certain industrial sulphur companies, and a 
single special research fellowship for the support of 
the work of Dr. Just, a negro biologist of Howard 
University, the funds for which are provided by Mr. 
Julius Rosen wald, of Chicago. 

The division's committee on the Relations of In- 
sects to Flowers carried on planned field work in 
Colorado Inst summer, the results of which have been 
published in a number of papers. This work was 
accomplished by the cooperation and support of the 
council, the American Museum of Natural History, 
Cornell University and the University of Colorado. 
The Committee on Food and Nutrition has carried 
forward and arranged for publication the work on 
protein metabolism in animal feeding begun under 
the leadership of the late Dr. H. P. Armsby. The re- 
sults of investigations in the field of human foods car- 
ried on with the aid of a grant from the National 
Glass Containers* Association have been prepared for 
publication. Of the special funds available to the 
Committee on Food and Nutrition, $2,000 have been 
assigned to work on the relation of fertility to nutri- 
tion to be carried on under the direction of Dr. H. N. 
Fvans, of the University of California. 

The work of the Committee on Atmosphere and 
Mav^ has made arrangements with the National In- 
dustrial Conference Board for the carrying on of ex- 
tousivc experimentation on the relation of atmosphere 
in factories to the efficiency of workers. The expense 
of the investigation will be provided by the National 
iTidustrial Conference Board. 

As a culmination of the activity of the American 
phytopnthologists over a rather long period and after 
n final conference in December, 1922, a project for 
the establishment of a scientific institute, to be known 

the American Tropical Research Institute, was pre- 
sented to the division and approved by it. The coun- 
cil has provided a small sum for an organizing meot- 


ing of a committee on phytopathology in the tropics 
and tlieir advisers to formulate definitely the plans 
for the institute. Assurances of financial support 
have been received from commercial companies inter- 
ested in tropical agriculture. 

Division of Anthropology and Psychology . — The 
council's division of anthropology and psychology 
actively cooperated with the division of biology and 
agriculture and with the secretary's office in the nego- 
tiations concerned with the establislunent of the re- 
search fellowships in the biological sciences, which are 
interpreted to include both anthropology and psychol- 
ogy, and which have been referred to earlier in this 
report. 

The council's important Committee on Scientific 
Problems of Human Migrations, also earlier referred 
to in this report, bad its origin in the division of an- 
thropology and psychology and the division has given 
much attention to its program of work. An impor- 
tant conference on the subject of this committee’s in- 
terest was held in the council rooms on November 18, 
1922, which was attended by a distinguished group 
of men representing the fields of biology, psychology, 
medicine, public health, sociology and economics. 

The division’s important committee on vestibular 
research has been one of the council’s most active 
committees and the results of its work have already 
been of high scientific value. It reports the prepara- 
tion of an extensive comparative study of vestibular 
functions and the publication of experimental investi- 
gations on “Thresholds of Rotation,” and the “Ade- 
quacy of Reflex Compensatory Eye Movements,” and 
also “An Historical Survey of Vestibular Equilibra- 
tion,” The committee further reports the successful 
operation of the first clinical instrument for photo- 
graphing the reflex vestibular deviations of the eyes 
of patients during rotation. 

The Committee on State Archeological Surveys has 
prepared a brief manual to be used in connection with 
its work of interesting states in local archeological 
surveys. The Committee on Psychological Abstracts 
reports progress in its negotiations for the ultimate 
control by the American Psychological Association 
of an abstract journal which was initiated by the Psy- 
chological Review Company. 

The Committee on Personnel Research in Business 
and Industry has cooperated in supporting the pro- 
gram of research on motivation in industry by Pro- 
fessor Elton B. Mayo, of Adelaide University, Aus- 
tralia, who has been in this country during the past 
year. The Committee has also cooperated with the 
Institute for Government Research in securing the 
services of Dr. L. L, Thurstone for the newly founded 
Bureau of Public Personnel Administration. 

Vernon K^hum, 

Permanent Secretary, Kationdl Seseareh Counett 



I^DTBliBCa 9, 1923] 


SCIENCE 


367 


SCIENTIFIC EVENTS 

THE TWENTY-FIRST INTERNATIONAL 
CONGRESS OF AMERICANISTS 

In accordance with the resolution adopted by the 
Twentieth International Congress of Americanists 
held at Rio de Janeiro in 1922, the Twenty-flrat Con- 
gress will be held at The Hague and at Gothenburg. 

Arrangements Lave been made for holding the first 
part of this congress in the Netherlands at The Hague 
from Tuesday, August 12, to Saturday, August 10, 
1924, the second j>art to be held in Sweden at Gothen- 
burg from Wednesday, August 20, to Monday, Au- 
gust 25. 

The Hague session will deal with subjects of gen- 
eral nature, North America, the Antilles and Guinnn. 
In Gothenburg papers will be read on subjects of gen- 
era! nature, South America, Central America and the 
Esquinaux. 

Care will be taken to provide a means of convey- 
ance from The Hague to Gothenburg at a reasonable 
charge. Side trips will probably bo arranged to 
Stockholm, Christiania and Copenhagen ; and follow- 
ing the session anthropological congresses of impor- 
tance will be held in Prague. It is very desirable that 
titles and abstracts of communications be received 
both for The Hague and for Gothenburg at an early 
date so that the detailed program may be prepared as 
soon as possible. 

Communications may be oral or written. The time 
allotted for the reading of papers is fifteen m mutes; 
but exceptions may be made in the case of subjects of 
especial interest and importance. The acceptance of 
more than two communications by one author will be 
subject to decision by the council. For discussion of 
papers the time limit will be five minutes for each 
speaker. AH papers presented at the session will be 
submitted, after the conclusion of the congress, to the 
committee of publication, and if approved will bo 
printed, with a limited number of illustrations if nec- 
essary, in the proceedings of the congress. 

The addresses of the Secretaries General of the two 
sessions are: Dr. D. Albers, Van Oldenbamevcltlaan 
61, The Hague, Netherlands, and Dr. Erland Nor- 
denskiold, The Museum, Gothenburg, Sweden. Sub- 
scriptions (10 Dutch guilders and 15 Swedish crowns) 
may be sent either to the secretaries, or to Dr. Ale§ 
Hrdlifika, U. S. National Museum, Washington, D. C. 

THE BOSTON MEETING OF THE AMERICAN 
PUBLIC HEALTH ASSOCIATION 

The Fifty-second Annual Meeting of the American 
Public Health Association was held in Boston, Massa- 
chusetts, October 8-11, 1923, with more than nine 
hundred sanitarians in attendance. The following 
scientific sections met to hear specially selected paperic 


in their respective fields: Public Health Administra- 
tion, Laboratory, Vital Statistics, Sanitary Engineer- 
ing, Industrial H 3 ^giene, Food and Drugs, Child Hy- 
giene, Public Health Nursing, Health Education and 
Publicity. 

There were two evening general sessions, one on 
October 8, and the other on October 10. The program 
of the first consisted of addresses of welcome from 
local health and civic leaders, including the Honorable 
James M. Curley and a representative of the gover- 
nor, and the presidential address of Dr. E. C. Levy. 
A receptior* followed, at wlueh there was dancing. 
At the second general session, Dr. George E. Vincent, 
president of the Rockefeller Foundation, talked on 
“Weighing the Ounce of Prevention'*; Sir Thomas 
Oliver, the English industrial hygienist, ijroaeuted a 
paper on “American leadership in safety and sanita- 
tion in modern industries"; and Dr. Linsly H. Wil- 
liams, managii^g director of the National Tuberculosis 
Association discussed “Coordination of national 
health work." 

Four meetings of the governing council of the as- 
sociation were held, an<l among other important mat- 
ters of business, it was voted: (]) To hold the 1924 
annual meeting in Detroit, Michigan, (2) To accept 
the New Jersey Sanitary Association as an afiiliated 
state public health society. (3) To cooperate with the 
American Water Works Association in the prepara- 
tion of standard methods for the examination of 
water. (4) To accept the hitherto provisional sec- 
tions on public health iiui'sing, and health education 
and publicity, as regular sections. 

The association elected officers for the year 1923- 
1924 as follows; 

President, William H. Park, M.D., New York City. 

Vice-preindents, Francis X, Mahoney, M.J),, Boston, 
Massachusetts; John W. 8. McCullough, M.O., Toronto, 
Ontario; William H. Davis, M.D., Washington, D. C. 

Treasurer, Roger I. Lee, M.D., Boston, MaHsachuHCtts. 

Executive seoretarp, James A, Hayne, M.D., Colum- 
bia, 8. C. 

The office of executive secretary was made an un- 
salaried and honorary post, and the title of the ex- 
ecutive officer was changed to general secretary. Mr. 
Homer N. Calver, who has been the acting executive 
secretary, was appointed to this office. 

SEMINAR ON CONTEMPORARY CHEMISTS 

The Department of Chemistry of the University of 
Pittsburgh has arranged a seminar to be conducted on 
Fridays at 2.20 p. in. in Thaw Hall. Twenty-four 
contemporary European chemists are the topics of 
discussion during the year. The graduate student is 
expected to present a biographical sketch of the chem- 
ist assigned to him, followed by a discussion of his 
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most important publications. Wherever pK)Bsible the 
student is requested to exhibit a recent photograph 
and publications of the scientist under discussion. 
A typewiitten copy of the matter to be presented must 
be submitted to the professor in charge of the field of 
chemistry covered, on the Saturday preceding the 
seminar period. 

While this course is intended primarily for gradu- 
ate students majoring in chemistry, others interested 
in any of these topics are cordially invited to attend 
the seminar. The program is as follows; 


Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Nov. 

Nov. 

Nov. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

Fob. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar. 

Apr. 

Apr. 

Apr. 

May 


5, 

19, 

26, 

*> 

^7 

16, 

23, 

7, 
4, 

11, 

18, 

25, 

8, 
15, 
29, 

7, 

14, 

21 , 

28, 

4, 

11 , 

25, 

2 , 


19: 


3 — J. L. Young 

H. G. J. Moseley 

— J. E, Rosenberg 

F. W. Aston 

— A. N. Parrett 

F. 8o<ldy 

— W. L. Nelson 

M. & Mme. P. Curie 

— E. W. Felkel 

Niels Bohr 

— J. Nevyas 
— E. W. Ohl, Jr. 

— R. A. Gagnon 

W. Nernet 

Wilhelm Ostwald 

J. Perrin 

— E. R. Clarke 

T. Svedt>erg 

14 — W. A. 8. Wright 

Wolfgang Ostwald 

— R. McClure 

K. Szigmondy 

— W. A. BudisiU 

P. Sabatier 

— J. Leburthe 

W. Ramsay 

— A. H. Weitz 

J. H. Vau^t Hoff 

— W. W. Lowers 

M. LeBlanc 

— L, 1). Myers 

S. Arrhenius 

— R. E. Flikkeraa 

E. Fisclier 

— J. F. Conn 

H. von Baever 

— H. J. Robertson 

F. Haber 

“C. G. Doimy 

H. Moissan 

— A. E. Wood 

P. Ehrlich 

— E. 8, Bobs 

J. W. Mellor 

— G. D. Kammer 

G. Lange 


THE AMERICAN SOCIETY OF ZOOLOGISTS 

The American Society of Zoologists will hold its 
twenty-first annual meeting at Cincinnati from Thurs- 
day to Saturday, December 27-29, 1923. The society 
headquarters will be at the Hotel Gibson which will 
also serve as headquarters for the botanists, natural- 
ists and geologists. 

Professors N. K. Koltzoff and P. P, Lazareff, of 
Moscow, will be the guests of the society at these 
meetings* The former will speak on Thursday after- 
noon at four P. M. on the subject; “Experimental 
zoology and the Moscow Institute.” The latter will 
speak at the same time on the following day on: 
“The theory of nervous activity and the theory of 
sight.” 

A symposium on “Morphogenesis” has been ar- 
ranged for Saturday afternoon in conjunction with 
the botanists and naturalists. Professors Child, It. S. 
Lillie, Buller and Harper will speak. 

Through an agreement of long standing the ar- 
rangement of the zoological aspect of the program of 
Section F of the American Association rests with the 
American Society of Zoologists when the two meet to- 
gether. Zoologists who are not members of the so- 
ciety may have papers placed on the program if 
sponsored by some member. All titles submitted for 


the program musi be accompanied by an abstract of 
not more than 250 words and must reach the seoretairy 
by November 20. Titles and abstracts on all phases 
of zoology, evolution included, other than genetics 
should be sent directly to the secretary. Titles and 
abstracts in genetics should be sent to Dr. D. F. Jones 
at the Connecticut Agricultural Station, New Haven, 
Conn. 

The abstracts will be published in the Anatomical 
Record preceding the meeting and reprints will be 
available for distribution before the meetings convene. 
Persons desiring these abstracts sent them on publi-, 
cation may order them from the secretary at a cost of 
thirty cents per copy. 

W. C. Allbk, 
Secretary 

ZOOLOCICAL BUHiDING, 

The University or Chicago 

DEDICATION OF THE STEINHART 
AQUARIUM 

The Steinharfc Aquarium of the California Acad- 
emy of Sciences was formally dedicated and opened 
to the public on Saturday afternoon, September 29, 
1923. 

The exercises were held out doors in the large court 
in front (north side) of the building which is located 
in Golden Gate Park, San Francisco, adjoining the 
museum of the California Academy of Sciences. An 
audience of more than five thousand was present. 

Brief addresses were given by: Honorable C. E. 
Grunsky, president of the academy; Honorable Wm. 
H. Crocker, president of the Board of Trustees ; Hon- 
orable William Sproulo, president of the Southern 
Pacific Railroad Company and member of the Board 
of Park Commissioners; Honorable James Rolph, Jr., 
mayor of San Francisco; Dr. David Starr Jordan, 
chancellor emeritus Stanford University, and Dr. Bar- 
ton Warren Evermann, director of the Aquarium. 
Music was furnished by the Park Band. The address 
given by Dr. Evermann will be published in The 
Scientific Monthly. 

The Steinhart Aquarium is proving the most popu- 
lar attraction in San Francisco, the number of vis- 
itors daily reaching more than 26,000. 


SCIENTIFIC NOTES AND NEWS 

The degree of doctor of science has been conferred 
by the University of Wales on Sir Charles Sherring- 
ton, president of the Royal Society. 

Dr. Hideto Noguchi, of the Rockefeller Institute 
for Medical Research, has been elected to member- 
ship in the Imperial Academy of Japan. 

Da. Oixsncm D, Howk, dean of the faculty of for^ 
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«stry of tho Univergity of Toronto^ has been elected 
president of the Canadian Forestry Association. 

Professor R, A. Skatok, dean of engineering in 
tlw Kansas State Agricultural College, was elected 
president of the Kansas-Nebraska section of the So- 
ciety for the Promotion of Engineering Education at 
the annual meeting hold at Lincoln, Nebr., on October 
20 and 21. 

John Howe Hall, of the Taylor-Wharton Iron & 
Steel Company, of High Bridge, N. Y., has been 
awarded the J. H. Whiting gold medal of the Amer- 
ican Foundiymen^s Association at its recent meeting, 
for outstanding achievements in metallurgy. 

In connection with the celebration of the centenary 
of the birth of Pasteur, the French government has 
made awards in Ldgion d^honnour*^ of 2 “grands 
ofFiciers, 9 “commandeurs,*’ 28 “officiers” and 62 
“chevaliers. 

Membjcrs of the Pasteur Institute, Paris, were 
awarded promotions as follows: M. Calmette, “grand 
offleiers, 9 “commandeurs,” 28 “officiers“ and 52 
Radot, “conimandeurs” ; MM. Pembach, Foumeau, 
Marie, Mesnil, Pr4vot, Tourtel, Dr. Veillon, “offi- 
ciers.“ Drs. Abt, A. BertlUot, Besredka, Durnas, Du- 
claux, Dujaric de la Riviere, Pozerski, Weinberg, MM. 
Boquet, Danysz, Pontenay-Fontete, Mile. Lodebt, MM. 
Ramon, Viala, Agulghon, Cesari, “chevaliers.” 

Dr. Ahthuk S. Rhoads, pathologist of the Missouri 
State Fruit Exj>Griment Station, has accepted the 
position of assistant plant pathologist of the Florida 
Agricultural Experiment Station. 

Richard Fisher, formerly of the department of 
chemistry of the University of Illinois, and William 
B. Plummer, formerly research chemist of the Gras- 
selU Chemical Co., have joined the research staff of 
the Combustion Utilities Corp,, Long Island City, 
New York. 

The National Lamp Works of General Electric 
Company in entering upon a policy of general re- 
duction and retrenchment in home office expenses has 
felt obliged to restrict the scope of its scientific re- 
search to problems bearing more immediately upon 
its chief business interests. In consequence the com- 
pany has reluctantly decided to discontinue the re- 
search work in biology in Nela Research Laboratories, 
a research section recently established under the 
direction of Dr, Ralph S. Lillie, with Dr. Samuel E. 
Pond as associate, and Dr. Marie Hinrichs as research 
assistant. This decision affects not only the biologi- 
cal work at Cleveland but that which has been con- 
ducted during the summer months in the company's 
laboratory at Woods Hole, Mass. 

Dr. W. H. Perkin, of the University of Oxford, 


engineer and director of research for the British Dye- 
stuffs Corporation, Limited, has been appointed di- 
rector of research of the corporation to succeed Pro- 
fessor A. G. Green, who recently resigned. 

We learn from Nature that Mr. A. Eastham, who 
has held botanical and seed-testing appointments in 
Canada, has been appointed to be chief officer of the 
Official Seed Testing Station for England and Wales, 

Dr. Charles H. Hertt, president of the Synthetic 
Organic Chemical Manufacturers^ Association, has 
sailed for a short visit to Europe. 

Otto H. Swkzey, entomologist, and Gerril P. 
Wilder, botanist, have completed for the present their 
investigations in Samoa and have returned to Hono- 
lulu. In addition to conducting investigations relat-^ 
ing to economic problems, collections were made for 
Bishop Museum. 

Professor R. B. Thomson, of the University of 
Toronto, who has been interested in the establishment 
of botanical gardens in Toronto, has been granted 
leave of absence by the university until February, 
that he may visit Australia and New Zealand. Pro- 
fessor Thomson read a paper at the Liverpool meet- 
ing of the British Association os a delegate from the 
Royal Society of Canada. 

Dr. George Otis Smith, director of the U. S. Geo- 
logical Survey, addressed the Boston Section of the 
American Institute of Mining and Metallurgical En- 
gineers on October 16, on “Lessons from the coal com- 
mission’s work.” 

Dr. H. W. Wiley gave an address in Pittsburgh on 
the evening of October 26, before the Langley Science 
Teachers’ Association, on the “Relation of nutrition 
to biology.” 

Professor A. Biedl, of the University of Prague, 
will give the Harrington Lecture at the University of 
Buffalo on Saturday, November 10. 

Professor W. D. Treadwell, of the Technical 
High School, Zurich, lectured on “Electrometric 
methods in analytical chemistry” on November 2, un- 
der the auspices of the Manchester sections of the So- 
ciety of Chemical Industry, the Institute of Chem- 
istry, the Society of Dyers and Colorists and the Man- 
chester Literary and Philosophical Society. 

Dr, H. Freeman Stkoker, professor of mathe- 
matics in the Pennsylvania State College, died on Oc- 
tober 30, aged fifty-six years. 

Dr. Boris Sidis, known for work in psychopathol- 
ogy, died at his home in Portsmouth, N. H., on Octo- 
ber 26, aged fifty-six years. 

Professor Herbert McLeod, F.R.S., distinguished 
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as a chemist, physicist and scientific bibliographer, 
died on October 1, aged eighty-two years. 

Db. John Allkn Harkicr, F.R.S., chief assistant 
and head of the Thermometry Division of the British 
National Physical Laboratory, died on October 10;' 
aged fifty-three years. 

Thk Astronomy and Physics Club, of Pasadena, 
began its third year on October 6, the program for 
the month is: October 5, “Keport on the Liverpool 
Meeting of the British Association and on the condi- 
tion of scientific work in Europe,” Dr. Paul S. Ep- 
stein. October 12, “The Hall-efCect and specific re- 
sistance of (iathodically sputtert^d films,” Dr. Stewart 
S. Mackoown. October 19, “The Errors of Diffrac- 
tion Gratings,” Dr. John A. Anderson. October 2G, 
“The niling of diffraction gratings, Dr. John A. An- 
derson. 

Lkctpues are being given during November at the 
New York Botanical Garden on Saturdays and Sun- 
days at 3 :30 p. m., as follows : 

November 3 — ' ‘ Mountain scenery of the United States 

and Mexico^’: Mr, Le Roy Joffors. 

i4 4 — pines and Mr. K. R. 

Boynton. 

10 — Botanical rambles in Panama^': Dr. M. 

A, Howe. 

11 — ‘^Tho origin of cultivated plants Dr. 

A. B. Stout. 

w B. 0. Benedict. 

tt — ''Java and the Javanese people’'; Dr. 

H. A. Gleason. 

" "A trip to Ecuador”; Dr. F. M. 

Chapman. 

" 25— "British Guiana”: Miss Ruth Rose, 

It is proposed to establish a Banting Medical Re- 
search Foundation, plans for which were announced 
on October 31, at London, Ontario. Dr. Bunting was 
the first contributor to the proposed $1,000,000 fund, 
having signified his intention to donate $10,000, a por- 
tion of his share of the 1923 Nobel Prize. A commit- 
tee to take preliminary charge of the foundation and 
its financing includes John Rogers, of Toronto, chair- 
man; Dr. Stewart, ijresident of the New York Acad- 
emy of Medicine; Professor Fitzgerald, University of 
Toronto, and Dr. George W. Ross, of Toronto. 

Chemical and Metallurgical Engineering reports 
that a new chemical and physical research laboratory 
is planned by the National Tube Company, of Pitts- 
burgh. It will be situated on Forbes Street, adjoin- 
ing property held by the federal government, includ- 
ing the United States Bureau of Mines. A small 
tract of government property is needed to square the 
site for the proposed building, and application has 
been made at Washington for the transfer of the 
land. 

The editorial office of International Critical Tables 
has finished the preparation of a tabic of the viscosity 


of water at 1® intervals between 0® and 100® C. This 
table is based upon a thorough and critical evalult- 
tion of all the data available on the subject. While 
prepared primarily for the use of the cooperating 
experts of the International Critical Tables, a num- 
ber of extra copies are available. Co])ios of the 
sixteen-page pamphlet entitled “Fundamental Con- 
stants and Conversion Factors” are also available. 
This pain]>hlot contains the latest data on the funda- 
mental constants of nature, including definitions, 
dimensional equations, conversion factors, etc. 

The Journal of the American Medical Association 
states that under the direction of tlie national public 
health service and under the auspices of the Spanish 
Cancer Research Society, an institution has been 
opened for the study of cancer at Madrid. The clin- 
ical section includes twenty-eight beds, with rooms for 
operations and medical treatment, and a free out- 
patient service. There is a complete installation for 
radiotherapy and radiologic diagnosis. The section 
of anatomy, pathology and bacteriology includes sev- 
eral laboratories, as also the chemical section. The 
institution is mainly supported by the government, 
but part of the running expenses is paid by the pa- 
tients and private donations. Dr. J. Govant is medi- 
cal director. 

The British Medical Journal reports that the Ad- 
visory Committee on Industrial Hygiene, which has 
just ended its sittings at the International Labor 
Office of the League of Nations at Geneva, adopted a 
resolution stating that the most effective method of 
securing the success of research into the prevention of 
anthrax would be the constitution of national com- 
mittees to work under the general direction of the 
Health Committee of the League of Nations. Mem- 
bers xnight be appointed after consultation between 
the Health Committee of the League of Nations and 
the government departments in each country which 
arc responsible for the administration of the Factory 
Acts. Dr. Smyth, assistant professor of industrial 
hygiene at the University of Pennsylvania, described 
his method of iodine disinfection to the committee, 
which expressed the hope that his observations would 
be followed up. The committee also discussed the 
possibility of sterilization of the effluents of tanneries. 

We learn from Nature that an Empire Mining and 
Metallurgical Congress is to be held at the British 
Empire Exhibition in London during the first week 
in June, 1924. The Institution of Mining and Metal- 
lurgy, the Institution of Mining Engineers, the Insti- 
tution of Petroleum Technologists, the Iron and Steel 
Institute and the Institute of Metals, representing the 
scientific and technical interests of the mineral and 
metal industries, with the Mining Association of Great 
Britain and the National Federation of Iron and Stisel 
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ftre cooperating as conveners of the 
This is the first such congress to be held, 
attd^4t is anticipated that succeeding sessions will be 
the Dominions under the auspices of an Em- 
pilWr'Chytincil of Mining and Metallurgical Engineering 
IMlItntions, which it is hoped will be constituted as 
of the inaugural congress. Viscount Liong of 
WraxiiA will deliver the Sir Julius Wernher Me- 
movM Lecture of the Institution of Mining and 
M^Htirgy at the opening session, taking mineral re- 
sovrrees and their relation to the prosperity and de- 
▼i^opment of the Eriipire as his subject. The May 
Lectare of the Institute of Metals to be delivered by 
Dr. P. W. Aston, on “Atoms and isotopes,” will also 
form part of the program. 

Twenty leaders in the American pulp and paper 
industry have been asked by Secretary of Agriculture 
Wallace to form an advisory committee to work with 
the United States Department of Agriculture in for- 
mulating and carrying out its Ibreslry policies which 
relate to the supply and use of timber in making 
paper and kindred pi'oducts. Hugh P. Baker, secre- 
tary of the American Pulp and Paper Association, 
has been active in the formation of the advisory com- 
mittee and lias conferred concerning the matter with 
Chief Forester Greeley and E. II. Clapp, director of 
research for the Forest Service, Secretary Wallace 
states that the creation of an advisory committee com- 
posed of men intimately concerned with the pulp and 
paper industry will, in his opinion, insure thorough 
consideration of rG(j(uests for advice as well as bring 
forth advice itself which would deal in a searching 
and practical way with the fundamental problems of 
the industry. Among the activities of the department 
closely concerned with the pulp and paper industry 
are the research in pulp and paper-making conducted 
at the Forest Products Laboratory at Madison, Wis., 
forest rosea rcli in the growing of timber crops now 
under way at the various forest experiment stations, 
and the development of ledernl and state policies for 
the production of timber upon the country's forest 
lands. 

Hitherto the mathematical, physical and biolog- 
ical papers submitted to the Cambridge Philosophical 
Society have been published in one series of proceed- 
ings. In order to facilitate tbe publication of the 
results of biological research carried out in Cam- 
bridge, it has been decided to attempt the publication 
6f a separate series of Biological Proceedings. The 
new series will consist largely of papers representing 
the results of completed work, and notices of prelimi- 
nary investigations will be added as an appendix. 
The following constitute a committee to whom papers 
are referred prior to publication: H. R. Dean, F. Q. 
Hopkins, A. C. Sewsid, J. T. Wilson, J. Barcrqft, 
J. Gray, T, C* Nicholas and F. A. Potts. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Two Atlanta women have left large legacies to At- 
lanta col leges. Miss Janci Walker Inman left $239,- 
000 to Agnes Scott College to be used in establishing 
an endowment in honor of her brother. Mrs. Hobt. J. 
Lowry left $275,000 to Ogelthorpe University to es- 
tablish a school of commerce and banking in honor 
of her deceased husband, Colonel liobt J. Lowry. 

Edgar Allen, formerly of Washington University, 
St. Louis, has been appointed professor of anatomy 
at the University of Missouri. 

Frank A. Ferguson, associate professor of physics 
at Rutgers College, luis been appointed head of the 
department of physics of the Connecticut Agricultural 
College. 

John L. Brat has resigned his position as metal- 
lurgist w'ith the U. S. TariiT Commission to accept the 
professorship in metallurgy at Purdue University. 

Dr. Joseph P. Hetwkr and Dr. Harry A. Beckman 
have been appointed instructors of physiology and 
pharmacology, respectively, in the Marquette Medical 
School. 

Walter C. ICuaatz, Ph.D. (Ohio State University, 
’23), who has been instructor in the department of 
zoology at Oluo State University, is this year assistant 
professor and acting head of the department of zool- 
ogy at Miami University, during tbe leave of absence 
of Professor S. R. Williams. 

Professor John Read, of the University of Syd- 
ney, and Professor Adam Patrick, of the University 
of Glasgow, were installed in the chairs of chemistry 
and medicine, respectively, at the University of St. 
Andrews on October 5. 

Dr. James Franck has been appointed to the chair 
of physics in the University of Berlin, vacant by the 
death of Dr. Heinrich Rubens. 


DISCUSSION AND CORRESPONDENCE 

ACTIVE HYDROGEN BY ELECTROLYSIS 

In 1907 Fischer and Massenez^ obtained a concen- 
tration of 17 per cent, by weight of ozone when they 
electrolyzed a solution of sulfuric acid, using a very 
high current density. Since ozone can be produced 
by this method, it would seem probable that a high 
current density at tbe cathode might aid in the pro- 
duction of the ozone form of hydrogen. When a solu- 
tion of sulfuric acid is electrolyzed, using the above 
principle, the hydrogen that escapes at the cathode 
contains an active constituent which combines with 
pure nitrogen to form ammonia. Some of the am- 

i-Z. AiM>fg* Cfetfm., 62, 202 (1907). 
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monia formed is collected in the absorption bulb, but 
quite a large portion of it is dissolved by the sulfuric 
acid solution. This active constituent in the hydrogen 
that is evolved at the cathode is probably the ozone 
form, and is produced perhaps in a manner analogous 
to the ozone form of oxygen. The percentage of the 
active gas formed varies with the current density and 
the concentration of the acid. 

Likewise, if a solution of potassium hydroxide is 
electrolyzed using a high cathode current density the 
escaping hydrogen contains the ozone form which 
combines with pure nitrogen to form ammonia. 

In the electrolysis of the acid solution the escaping 
hydrogen contains a fog which persists after the gas 
has passed through the absorbing solution. This fog 
is similar to, but less dense than, the fog sometimes 
produced by ozone when it is bubbled through potas- 
sium iodide solution. 

This work is a further verification of the theory 
of Dr. G. L. Wendt that triatomic hydrogen may be 
produced wherever atomic hydrogen is formed. 

A. C- Grubb 

Dkpartmknt or Chemistry, 

XjNrvXRSITY OF SASKATCHEWAN 

SOLDNER, FOUCAULT AND EINSTEIN 

In your issue of August 31, pp. 161-163, you print 
Dr. Trumplcr's defense of Einstein, yet as Trumpler 
does not touch at all upon one of my leading points, 
namely, Einstein’s ignoring of Foucault’s experiment 
of 1850, which disproved the emission theory of light 
— my criticism being that Einstein continued to use 
the emission theory as if it were lawful, whereas it 
has been outlawed now for 73 years — I will claim only 
a few linos of your space in order to supply Trump- 
ler’s omissions: 

1. We do not deem it necessary to reply to Trump- 
ler’s labored defense of Einstein*, his admissions are 
sufficiently damaging both to Einstein and to relativ- 
ity. Soldner’s paper bore the title, “Ueber die 
Ablenkung eines Lichtstrahls von seiner geradUnigen 
Bewegung durch die Attraktion oines Weltkorpers, an 
welchem er nalie vorbeigeht” — “On the deviation of a 
ray of light from its rectilinear motion through the 
attraction of a heavenly body near which it passes.” 
Let this title speak for itself. I am willing to stand 
with Dr. P. Lenard, winner of the Nobel Prize in 
physics, long recognized as one of the leading phys- 
icists of our age. 

2. Apparently Dr. Trumpler is unable to make a 
defense of Einstein in ignoring Foucault’s celebrated 
experiment of 1850, showing that the velocity of light 
is less in water than in air, and therefore light is a 
wave motion in the ether ^ and is not corpuscular. It 
seems that Einstein, because he denies the existence 
of the ether, could not derive Soldner’s formula of 


1801, without adhering to the hypothesis of emisi^cxi^ 
that ^'Light is subject to gravitation.” Soldner had 
a right to use the emission theory in 1801, half a eeiw 
tury before Foucault’s experimentum eruds of ISftO; 
yet in 1911, Einstein was debarred, by every oanoa of 
science, from a similar procedure, beoause Foacaolt*a 
work 60 years earlier had outlawed the corpuscular 
theory of light for all time. Thus Einstein’s pro- 
cedure in 1911-16 was wholly unlawful. The Astro- 
nomical Society of France, in the Bulletin for Sept., 
1923, will take cognizance of the ignoring of 
Foucault’s celebrated experiment. 

T. J. J. See 

Make Island, California 

No comment on the following note is required. 1 
might request, however, that after reading it, the 
reader turn again to my note in the issue of SciSKon 
for August 31, 1923, pp. 161-163. 

Robert Trumpler 

Lick Observatory 

SIGMA XI 

In Science for October 6 I find on pages 269-260 
a communication making certain statements regard- 
ing Sigma Xi. 

It is said that “the policy of tlie Sigma Xi has been 
to refuse the granting of chapters to state colleges,” 
This view is incnrrect. Neither the convention nor 
the executive committee has ever directly or indirectly 
adopted any policy excluding or favoring one class of 
institutions above another. Both the executive com- 
mittee and the convention have been very careful to 
consider every application absolutely on its merits. 
As a matter of fact at least one state college has been 
granted a chapter. I am confident that there is no 
prejudice either in the society in general or among 
the members of the executive committee against state 
colleges or any other particular group of institutions. 

The other statements made concerning Sigma Xi 
involve comparisons the justification of which must 
rest on the judgment of the individual, but there are 
some who would dissent from other conclusions 
reached by the author of this communication, 

Henbt B. Ward, 
President 

UKiVERsmr OP Nebraska 

MODERN AND CLASSICAL GREEK 

Professor Edwin H. Hall has given in Science, 
VoL LVIII, No. 1490, pp. 37-39, an eloquent and 
just tribute to the memory of his colleague and my 
admired classmate, Arthur, Gordon Webster. 

Dr, Hall refers in a footnote to Webster’s address- 
ing “in their own tongue assemblies of Greeks in 
Worcester.” It should be stated, however, that this 
was not classical Greek, Webster succeeded where 
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IMM of 8i«ii SriMo^s famous prims ministers failed. 

is ^ti geiwMy known that the Eight Honor- 
idils WiUf E« OladstlScie was an eminent Greek scholar, 
itgwded as su aut^rity in university circles. It is 
not flp gnueamlly kiuq^n that on one occasion he went 
to Athens to (IcJiswp an address in Greek. It was a 
loug speech seemingly full of eloquent and loud- 
soondiug periods* The audience applauded vig^r- 
ouriyi hut the eig^lauso was due to politeness, not 
ooxaplvhensio% those present thought that the 
orator was speaking English. 

Each OQEum^ement we behold some vacant-eyed 
youth crowned with a summa cum laude in Greek, and 
Wo wonder as 'fra look at him if he should be dropped 
down in some comer of Greece, whether he could tell 
the natives his name and where to take him. 

Alexander McAdik 


QUOTATIONS 

MEDICAL RESEARCH IN INDIA 

The committee on retrenchment in India, over 
which Lord Inchcape presided, recommended, among 
other things, that the payment of research ofllcers 
from eOBtral revenue should cease, and that the grant- 
in-aid to the Research Fund Association should be dis- 
continued. The association had accumulated 33 Inkhs, 
derived from the Government contribution and ear- 
marked for a new central institute at Delhi ; the com- 
mittee advised that the interest on this sum should be 
used for the maintenance of medical research. The 
Pioneer, which is commonly credited with being well 
informed as to the intentions of the Government of 
India, stated in its issue of June 7 that it was under- 
stood that the Inchcape Committec^s recommendations 
regarding the continuance of expenditure on medical 
research will not be accepted in their entirety. The 
adoption of the drastic proposals put forward by 
Lord Inchcape and his colleagues would, our con- 
temporary continues, have involved *‘tho virtual clos- 
ing down of all research work in India, for, in the 
ftoce of such a curtailment of activity, the chances of 
obtaining research workers in the future would have 
been small indeed. As it is, there is ground for the 
belief that the policy to be adopted will be that of se- 
4wing a state of suspended animation. Thus instead 
of abolishing the appointments of twelve bacteriolog- 
ical officers, as recommended by the Retrenchment 
Committee, it is proposed to leave six of these ap- 
pointments unfilled until financial conditions are more 
favorable. The establishment of a central research 
iastitute at Delhi and the grant of five lakhs a year 
to the Indian Research Fund Association are similarly 
suspended. This measure of retrenchment will be re- 
gretted, but it, at least, will not render the position 
hopeless, and it provides the retention of a nucleus 


for expansion when the occasion is suitable. The Di- 
rectorship of Medical Research has been abolished for 
the time being, but arrangements are being made for 
that officer's duties to be carried on departmentally.” 
The Pioneer goes on to express the opinion that if its 
prognostications prove to bo correct, the Government 
of India has been able ^^successfully to temper its 
obsession on the subject of retrenchment with a due 
appreciotiou of the vital importance of medical re- 
search in a country like India." We can only express 
a fervent hope that this interpretation of the situation' 
may prove to be correct ; it does not seem to be a par- 
ticularly courageous manner of dealing with a matter 
of so much importance. As we observed when the 
Inchcape report was first published, it is a paltry 
piece of economy to cut down the relatively small sum 
provided for the scientific study of the causes which 
lead to the high mortality among the 360 millions of 
the population of India. The amount represents an 
expenditure of about one twelfth of a farthing a head 
a year. The wisdom and policy of establishing a cen- 
tral medical research institute at Delhi is, we admit, 
open to doubt ; it may be very much wiser to subsidize 
provincial institutes and special inquiries. It is 
easier to destroy than to build up, and even if a nu- 
cleus be retained the loss of experienced workers can 
hardly fail to make the eventual expansion more dif- 
ficult. — British Medical Journal, 


SCIENTIFIC BOOKS 

Miniralogie de Madagascar, Vol. I and Vol. II. By 
A. Lacroix. Paris, Augustus Challamel, editeur, 
Librairie maritime et coloniale, 1922; Vol. I, 624 
pp., 27 plates, one physical map in colors; Vol. II, 
vii, 694 pp., 29 plates and 11 maps in the text, 4to. 

The ^^Mineralogie de Madagascar," by Prof. Alfred 
Lacroix, of wliich the first and second volumes have 
appeared, is one of the most comprehensive studies 
of its kind that has been published, and gives us a 
wealth of information regarding the mineralogy and 
petrography of Franco's great island colony. 

The first volume is devoted to the geology of the 
island, the first chapter giving a general idea of its 
geography (pp. 1-18). In the second chapter (pp. 
19-148) the various geological aspects are described 
at considerable length under the sub-headings, “Re- 
gion of Crj^^stalline Schists” (pp. 19-51) ; “Sedi- 
mentary Formations” (pp. 52-66); “Intrusions and 
Post-liaaic developments," “Recent Volcanoes” (pp. 
77—150). This is followed by a section devoted to the 
mineralogy of the island (pp. 151-604). 

The second volume treats of applied mineralogy, 
mining, etc. (pp.* 1-218), of lithology (pp. 219-576). 

The writer begins by noting that, after New Guinea 
and Borneo, Madagascar is the largest island of the 
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globe. It has an extreme length of 1680 kilometers 
(nearly 063 miles) and an extreme width of 580 kilo- 
meters (about 360 miles). Its area exceeds 600,000 
square kilometers (231,660 square miles), while the 
area of France is but 212,659 square miles. The 
island was visited by the Arab travelers at an early 
date, and was known to Marco Polo, who wrote 
towards the end of the thirteenth century; he is said 
to be the first European or Asiatic author to use the 
notne “Madagascar/^ Geologically, this vast area con- 
tains (1) a region essentially formed of the crystal- 
line schists and eruptive intrusive rocks; (2) a region 
of sedimentary or volcanic rocks; (3) a small, but in- 
teresting zone, forming the eastern side of a narrow 
border of sediments and sand dunes. The crystalline 
massif, essentially mountainous, extends for nearly 
the entire length of the island. 

Of the gems of Madagascar, the author notes that 
from its discovery the island was reputed to furnish 
gems, and in 1542 Jean Fonteneau, tlie second 
Frenchman to land there, declared that precious 
stones were to be found, while in 1668 F Incourt 
speaks of topazes, aquamarines, emeralds, rubies and 
sapphires, of course from hearsay. However, the 
mineralogist, Alfred Grandidier, who explored the 
island extensively in 1870, stated that the Madagas- 
cans had no idea of what a precious stone was, and 
that they only cared for colored glass beads.. Indeed, 
Professor Lacroix says that the actual discovery of 
gem material hardly dales farther back than thirty 
years. In 1891, M. Grandidier gave the Museum 
d'Histoire Naturolie in Paris some fine crystals of 
rubellite and a few small sapphires and zircons. 

As a result of several years of exploitation, it can 
be said that the beryls are the finest of the Madagas- 
car gems, and they now constitute the chief part of 
the precious stone product. Many fine blue beryls 
have been found, but the choicest are unquestionably 
the cesium beryls of a peach-blossom pink hue, the 
type on which the writer of the present notice has 
bestowed the name “morgnnite/' These and other of 
the beryls of greatest density are found in the sodo- 
lithic pegmatites, and since the deposits of Ma))aritra 
have become exhausted, the beryls now in commerce 
come principally from the eluvions of Anjanabonoina. 
In the British Museum there is a splendid cut beryl 
from Madagascar, weighing 600 carats, with a density 
of 2.835, and the American Museum of Natural His- 
tory in New York own.s a magnificent cut example 
of the moTganite type, weighing 67^/^ carats, the 
density being 2.827. Professor Lacroix believes that 
both of these came from Anjanabonoina. He also 
believes that he was the first to have Madagascar 
stones cut, at the time the products of the island were 
exhibited in the Mus6um d^Histoire Naturelle. These 
gems were chrysoberyls, garnets, oorundums and to- 


pazes. Tourmalines occur in greit variety (Vol. I, 
pp. 411-442; Vol. II, pp. 92-95 )' and of many beau- 
tiful hues, the red variety (rubcHite) beir^ the mbst 
precious. Specimens from Antandrokomby, Aiupant^ 
sikahitra and other localities hav6 furnished fine g^ms. 
Those of a golden yellow or a lemon-yellow are 
among the most characteristic; thaae are found prin- 
cipally in Tsilaizina, A number of exceptionally fine 
examples of lithia tourmalines are ghown on Plate 9, 
Vol. II. The long list of Madagasear gem stoUl^ 
includes the following: beryl, tourmiiline, both in fci 
great variety of colors, kunzite, garnet, spinal, chryso- 
beryl, zircon, cordierite, diopside, amethyst, smoky- 
quartz and rock-crystal, opal and also komerupinc, 
dan bu rite, scapolite and a beautiful ferriferous 
orthoclase. 

Rock-crystal in remarkably fine specimens, rival- 
ling those from any other source, have been found in 
Madagasear, which have been splendidly utilized in 
the ornamental arts. Fine examples of these crystals 
have been figured in Vol. I, plates 5 and 6, Large 
crystals have been utilized for several centuries for 
art objects and ornaments, and many of tlM3 artistic 
cups in our museums have been made from rock- 
crystal of Madagascar, which rivals that from Brazil 
in this respect. It is also employed for spheres, seals, 
boxes, perfume phials and for the pendants of chan- 
deliers (Vol. II, p, 112), 

The upright stones, called vatomitsangnna (literally 
“standing-stone’^), or vatolshy (“male-stones”) in the 
Androy district of Madagascar (Vol. II, p. 109, Plate 
18, opp, p. 166), are granite or gneissie monoliths 
erected in memory of a relative whose remains do not 
rest in the tomb of his ancestors. They are sometimes 
used as altars before which the natives offer prayer, 
and they anoint the sides of the stones with grease 
and platje quartz pebbles on the summit. In size they 
vary from an average of two meters (6^/i feet) to five 
meters (nearly 17 fcjet) in height, with a width of 
50 or 60 centimeters (20 to 24 inches) and a thick- 
ness of from 25 to 30 centimeters (10 to 12 inches), 

Danburite has been found in the pegmatites of 
Maharitra and in the eluvions of Imalo, in crystal* 
sufliciently transparent to warrant cuttirig. Thqy 
make a gem of madeira-yellow of various intensitiee, 
possessing properties closely similar to those of the 
topaz. Professor Lacroix believes some of them have 
been already sold under that name; he secured from 
Maharitra a stone weighing over five carats, end iu 
a lot of minerals from Anjanabonoina he came across 
two fragments of danburite of a magnificent golden- 
yellow. One of these has been cut and furnished a 
gem weighing about 13 carats (Vol. II, p, 103). 

The ferriferous orthoclase of Madagascar is some- 
times of a magnificent golden yellow and occurs in 
crystals weighing up to 100 grains; it famishes eol 
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stoaw of several grams, which make a very fine eifect. 
The low degree of hardness does not permit the use 
af ibe$6 for jewels in constant use^ but nevertheless 
the gtcjme can be utiUzed by jewelers. Perfet^ily chmr 
erystals of fine color have sold for from 75 to 500 
fnmes the kilogram (Vol, II, pp. 102, 103). 

T^e transparent variety of kornerupine ( prisma- 
tine) was found among some minerats gathered 
twenty kilometers east of Itrongay. It was in clear, 
Violated fragments of a deep olive-green, some of 
them four centimeters long, and was probably derived 
from a pegnrntite rather than a gneiss. They furnish 
very beautiful cut stones. The polychroism is evi- 
dent beneath a certain depth, and the tint vari&s a 
little according to the direction given to the table. 
The largest of several weighed 21 carats. The snuill- 
eet stones, of ii clear green, recall certain varieties of 
beryl and tourmaline (Vol. I, page 396; Vol. II, p. 
102 ). 

Professor Lacroix notes that among the cut tour- 
malines from Madagascar he has remarked the folU>w- 
ing colors (Vol. II, pp. 93, 94) : 

Bted (rubollite) : Mag^iilicont stonos varying from 
blood red to viuous-red, sometimos with a violet tinge. 
Certain of them resemble rubies at Antandrokomby, etc. 

Pink: Numerous varieties more or leas pale; espociRlly 
vinous-pink, salmon-pink, peach-blow color, recallitig the 
tint of the beryls from the same region and also the 
burnt topaz. These are the predominant types at 
Maharitra. 

Amethyst violet; At Anjanabonoina. 

Golden-yellow to orange: These are the richest in man- 
ganese and the densest and most characteristic of Mada- 
gascar. Found, above all, at Tsilnizina. 

Brown; Dark brown at Tsilaizitia; coffoe colored and 
wami'browns at Anjanabonoina. 

Grayish- brown, or smoky: Maharitra, Anjanabonoina. 

Olive-green: Only furnish stones of inferior value, 
Maharitra, Anjanabonoina; much resemble the Brazilian, 

Pale green: At Vohitrakanga, a variety, the olive huo 
of which recalls that of korneropine and some beryls. 

Grass-green : A great range of shades, especially apple- 
green and grass-green, recalling some of the tourmalines 
from Maine. At Anjanabonoina, Maharitra. At Ankit- 
sikitsika are some crystals half green and half red. 

Blue: The indlcolite variety is the most frequent. 
Maharitra. When very dark blue they have little com- 
mercial value. 

Colorless: Madagascar furnishes probably tlie greatest 
number of fine, clear, colorless tourmalines, but they are 
mro. Maharitra, Anjanabonoina. 

Thu statistics from 1897 to 1921 show that Madn- 
gasear yielded quite an amount of gold in that 
period, the total production being 42,129.95 kilos 
(1,354,579 ounces). For the past ten years or more 
there has been a steady falling oft, from a maximuni 
of 3,690.87 kilos (118,858 ounces) in 1909 to only 
456.24 kilos (14,668 ounces) in 1921. The b>tal value 


of this gold product was $27,989,147 for the twenty- 
five years, an average of over a million per year. 

Graphite in considerable quantity has been mined 
on the island (Vol. II, pp. 148-155), and the exports 
have been quite important. The deposits occur in a 
great many localities; indeed, wherever there are 
gneisses, more or loss graphite is to be found. The 
amount obtained varied much in the several years, 
reaching a maximum of 36,000 tons in 1917 and fall- 
ing to about 4,000 tons in 1920. In 1917 the material 
brought 1,200 francs a ton in Marseilles. 

Of the urnniferous minerals from which radium 
can be extracted, Madagascar furnishes a number 
(Vol. II, p. 132), for example, fergusonite, euxenite, 
samarskite, blomstrandite and three minerals special 
to the island, namely, botafitc, sarniresite and ampan- 
gabeite. There are also deposits of autonite and 
uranoeircite. Of the.se the minerals which are eco- 
nomically important are betafite and euxenite, the 
former being much the most exploited; the largest 
deposit is that of Ambatofotsy (Vol. I, p. 386), Cer- 
tain of these betafites have been worth as much as 
15,000 francs a metric ton. These ores are sometimes 
sold according to the radium content, the unity being 
one milligram per ton, the value of this unit ranging 
from 100 to 200 francs. 

The fourth section of the work is devoted to the 
lithology (or petrography) of the island, and Profes- 
sor Lacroix states that the classification used is that 
whi<*h he has set forth during the past few years in 
his lectures at the Mus6um d’Histoire Naturelle. He 
briefiy summarizes it as follows: 

The oniptivo rocks arc considered, not only from the 
viewpoint of their minornlogical composition and their 
structure, oa in the classification of Pouqufi and Michel- 
Lovy, but account is taken of the rclativo quantities of 
their constituent minerals, and also of their chemical 
composition, tins latter point being especially considered 
in the present work. 

The rocks are divided into five great classes, based 
upon t!ie nature of their white minerals (quartz, feld- 
spars, feldspathoides). The first two comprise the rocks 
rich in quartz; the third class those rocks whose essential 
white elements are feldspars; the fourth is constituted 
by rocks in which the feldspars are accompanied by a 
notable quantity of fcldspathoids (nephelines, leuei- 
tics), and, finally, the fifth class is roservod to the 
little group in which the sole white element is a felds- 
pathoid. Those divisions correspond to very important 
chemical properties, the excess of silica above the quan- 
tity nocessary to enable the aluminum, joined with the 
requisite quantity of oxidea, to form feldspars in the 
first two groups; the complete or approximate saturation 
of tills silica in the third group, and its lack in the last 
two classes. 

A very interesting part of the section ‘^Lithology” 
is that devoted to comparison of the sodo-Iitliic peg- 
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matitos of Mada^scar with those of other countries 
(Voh II, pp. 334-362). This embraces a careful de- 
scription of these pegmatites in New England and in 
California, the greater part of the deposits having 
been studied in 1888 and in 1913 (pp. 334--346) ; in 
the last-named year Professor Lacroix was actively 
engaged in completing the great collection of Ameri- 
can gems so generously donated to the Museum 
d’Hifltoire Naturelle in Paris by J. Pierpont Morgan. 
He was accompanied on several of his excursions by 
the writer of the present notice and by Mr. Howe. 
He notes the striking resemblances between the peg- 
matites of California and those of Madagascar, the 
association in both regions of lithia tourmalines, 
notably of rubellite, caesium beiyls, kunzite and spes- 
sartite, and the existence of native bismuth, of 
xnaganocolumbite. On the other hand, mineralogical 
diHerences must be noted. 

The special attention here given by Professor 
Lacroix to these analogous formations in the United 
States is well worthy of remark in view of the fact 
that in but too many mineralogical handbooks com- 
posed by Europeans rather scant notice is taken of 
tlie United States. 

Within the restricted limits of the present review 
wo can only indicate the chief divisions of the section 
Lithography in Volume II, as follows: 

Fiest Division, Intensive Books 

Chap. I. Quartzite Rocks, pp. 229-243. 

Chap. II. Pogmatitos, pp. 244-376, 

Oliap, III. Syenites and Nephelinic Syenites, pp. 377- 
397. 

Chap. IV. Rocks with Plagioclase, pp. 398-438, 

Chap. V. Deformations and Transformations of the 
Eruptive Bocks, pp. 439-455. 

Chap. VI. Contact Phenomena of the Eruptive Bocks, 
pp. 456-472. 

Second Division, Ceystallink Schists 

Chap. I. Gneissos and Micaschists, pp. 479-522. 

Chap. II. Quartzites, pp. 623-539. 

Chap. III. Essentially Magnesian Bocks, pp. 540-545. 

Chap. IV. Essentially Calcareous Bocks, pp. 546-574. 

Chap. V, Exclusively Ferriferous or Aluminous 
Kocks, pp. 575-578. 

Thied Division, Inthusivk Pobt-Liassic Bocks 

Chap. 1. Quartzite Bocks, pp. 679-604. 

Chap. II. Syenites and Nephelinic Syenites, pp. 605- 
622. 

Chap. III. Syenito-Theralitic Series, pp. 623-643. 

Chap. IV. Bocks with Feldspathoids without Feld’ 
spar, pp. 643-648. 

Chap. V. Plagioclasites, pp. 649-055. 

Chap. VI. Contact Phenomena of the Intrusive Post- 
Liassic Bocks, pp, 656-606. 


The third and eoncluding yoluiii^iaf 1^- 

croix’s great work has been rec^Ml diioe tile 
of the first two volumes was in TVs 

the following petrographic sectiettS t PMt4iluMe 
canic Rocks (pp. 2-66) ; Sedimeitoy Bodu 97-^ 
91); Alteration of Rocks (pp. SkeMl <91 

the Leading Lithological CharacteciBties of tlie Maud 
(pp. 161-224). This is succeeded % dMaioii de- 
voted to B comparison of ceriaiie , Araptive jr«gfakiis 
with those of Madagascar (pp. 227;^d)94), and in tlse 
following brief section (pp. 295-334) writer has 
grouped, in alphabetical arrangemeiet «ad as asn ap- 
pendix, a series of mineralogical items wMeih did tiot 
reach him until the earlier volumes were in press. 
The volume then concludes with a Biblfakgraidiy (pp. 
335-349), and an extensive Geographical Index of 
about 70 pages, succeeded by a Geologieal, Li^Kdog- 
ical and Mineralogical Index (pp. 421>-4i31) and 4 
pages of Errata. This truly monumental work is 
destined to remain an authority for a very long tune. 

Gkoboe F. Xorra 

New Yoek 


SPECIAL ARTICLES 

THE GENESIS OF NORMAL AND ABNOCMAL 
CARDIAC RHYTHM 

The story of the development of the modem ideas 
concerning the cause of the heart beat constitutM an 
interesting chapter in medical history. Haller/ in 
1757, was apparently the first to conceive that tbe 
rhythm of the heart was dependent upon the Mood 
flowing through it. To quote : 

Qui hoB experimantorum nostronim eventuB poapi' 
taverit, is quidem aou dubitabit nobiscum prouimcdare, 
cauBam quao cor in xnotum ciet, omnino sauguiiiem 
venosum esao. Nam onata ea causa oor movetur, sob- 
tracta quloBcit, dixninuta motus cordis languet, aueta 
motiu intendituT. 

Id Bi verum est, Bi porro cordis admotum major, quam 
aliorom muBculorum, promtitudo est, si praeteroa cordl 
perpetuus, dum vivimus sanguis advenit, non minim Mt, 
porpetuum cordis motum esse. 

Subsequently, in the early nineteenth century, aipae 
the azgument as to the neurogenic or myogenic origin 
of the beat with the evidence then considered to be in 
favor of the former. The work of Gaskell,* in 188X- 
83, cleared much of the confusion and laid the founda- 
tion for subsequent work by pointing out the contrd 

1 Tome III. Lithologie, AppendicO’Index Geogva- 
phique; Paris, 1923, 437 pp.; 28 text figures, 8 plates, 
and a colored geological map, 4to. 

1 Haller, Elementa Physiologiae OorporiB Humoai, 
1757, tome I, p. 493. 

■ Gadiell, Journ, PhyHol, 18$3, 4^ 43. 
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€Kf riiythm hy tiie ^^paoemaking” venous end of the 
At about the same time Langendorff^ pro- 
U^tiaaed the theory that the tissue found its stimulus 
in the products of its own metabolism, and this view 
was later adopted by £ngleinann> Ringer/'^ in 1883, 
perfused the iscdated heart with artificial inorganic 
iK^otiottS and with his work there began extensive 
researohea along this line. 

An adequate review is not within the scope of this 
notei Through the work of many observers the car- 
diac musele has come to be regarded as an irritable, 
conducting, contractile tissue mass which normally 
responds rhythmically to a so-called “inner stimulus,” 
These fundamental properties, and the “inner stimu- 
lus” as well, have been shown to depend upon the 
composition of the fluid bathing the muscle tissue. 
Particular importance has been attached to the chlo- 
rides of sodium, calcium and potassium. More re- 
cently tike significance of the reaction of this fluid has 
been pointed out. 

For several years we have been interested in devel- 
oping an approach to the problem of the 'cardiac 
arrhythmias by way of the origin of the normal 
rhythm. We have studied the isolated, perfused 
hearts of cold-blooded animals and of dogs. These 
dwervations, together with a review of the literature, 
have led ns to advance a conception of the genesis 
of the heart beat which seems to explain the normal 
rhythm as well as many of the irregularities. The 
theory is not entirely a new one. It consists, in part, 
of the application to the excitatory process in the 
heart muscle of the results of the study of this phe- 
nomenon in other irritable tissues. 

Simply stated, our conception is as follows: 

The cardiac rhythm is due to the rhythmic building 
up and discharge of a potential difference across a 
semi-permeable membrane. The rate of development 
and magnitude of this potential difference are de- 
pendent fundamentally upon the difference in hydro- 
gen ion concentration within the cells of the cardiac 
tissue and in the fluid bathing them. The level of 
potential difference at which discharge takes place is 
determined by the permeability of the interposed 
membrane. This, in turn, is dependent upon the con- 
oentration of sodium, calcium and potassium salts an 
either side of that membrane. 

The musele cell is essentially made up of an aqueous 
solution of colloids, certain organic compounds and 
etecftrolytes. It is surrounded by tissue fluid of a 
tdmilar composition but differing from it in the con- 
centration of certain ions. Thizs, the muscle cell con- 

B lAUgendorff, Arch, /. Anat, # Physiol, 1884 (supp. 
Td.)^ p. 1. 

4 j4rcH. /. A gss. Physiol, 1897, 85, 109. 

s Binger, /owm. Physiol, 1860-82, S, 880. 


tains more potassium and less sodium and calcium 
than the tissue fluid. The concentration of hydrogen 
ion appears to be greater within the muscle cell than 
without. This ion is being constantly set free in the 
cell metabolism. On the other hand, the reaction of 
the tissue fluid is more rigidly fixed by “buffer” salts. 

At the interface between two such phases such sub- 
stances from each as lower surface energy tend to 
concentrate. Hence colloids, proteins and lipoids 
form a surface film which comes to assume definite 
characteristics as the cell membrane. Space does not 
permit a detailed description of this membrane, but 
the studies of Loeb,® Osterhouf and others assign to 
it special properties of permeability. It seems es- 
tablished that the membrane is impermeable to col- 
loids. As regards crystalloids the situation is com- 
plicated by the presence of compounds of electro- 
lytes and colloids. In addition, the properties of the 
membrane are such that a more or less constant dif- 
ference is maintained in the concentration of the in- 
organic ions within and without the coll. Moreover, 
the degree and type of semi-permeability appear to 
vary with the cell and to depend upon the concentra- 
tion of sodium, calcium and potassium salts in the 
immediate vicinity. 

Since the ionic concentration is not the same within 
and without the muscle cell a definite potential differ- 
ence develops across the surface film in accordance 
with the formula: 


where Cj and Cj represent the concentration of tlie 
diffusible ion in the more concentrated and the more 
dilute phases, respectively. The cell membrane is 
thus polarized with the outer surface positively 
charged. Inasmuch as the hydrogen ion is by far the 
most rapidly moving ion concerned and experimental 
evidence shows that the polarization of the membrane 
is not due to the other cations it is to be inferred that 
the degree of potential difference existing across the 
surface film is dependent upon the difference in the 
hydrogen ion concentration in the muscle cell and in 
the fluid bathing it. 

In 1911 Lillie** elaborated the “membrane theory” 
in explanation of the excitatory process in nerve. 
This theory, originally suggested by Hermann* and 
Bruning8,t has since been shown to be in accord with 
the experimental evidence in this regard not only in 
nerve but in other irritable tissues as well. It may 
reasonably be applied to cardiac muscle. According 

s Loeb, J., Journ, Osn, Physiol, 1922, 5, 225. 

T Osterhout, Joum. Qen, Physiol, 1922, 5, 220, 

■ Lillie, E. S., Am. J. Physiol, 1911, S3, 197. 

* Hermana, L,, Handbuch der Physiol., 1879, II, 194. 

t Brunings, W., Arch. f. d. ges. Physiol., 1903, C, 367. 
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to the “membrane theory,” the process of excitation 
involves eiianges in the permeability of the cell mem- 
brane at the point of stimulation and simultaneous 
depolarization. Since the remainder of the cell sur- 
face is positively charged, a At 4^ 

gin to flow towards the stimulated area; this point 
becomes electronegative to the rest of tlic cell sur- 
face. Tills constitutes the action current and its 
strength depends, obviously, upon the potential dif- 
ference existing across the membrane at the time of 
stimulation. 

Nernst,® considering the effect of electrical stimuli, 
brought forward the view that stimulation involved a 
critical increase in concentration of ions on either side 
of a semi- permeable membrane. In other words, if 
a certain potential difference were developed across 
a membrane in a certain time that verv potential dif- 
ference would cause changes in thajosmbrane which 
would constitute stimulation. Upon this Conception 
he showed that any current to stimulate must fulfill 
certain relations of intensity and duration, as ex- 
pressed in the formula: 

I|/T^ 

where I represents intensity and T duration of cur- 
rent, and c denotes the threshold of the tissue in- 
volved. With minor modifications this relation has 
been shown by Lucas’® to hold over a wide range of 
tissues. Lapicque*^ has shown that this formula 
applies to the polarization of artificial membranes 
as well. 

Lillie has developed the conception that the process 
of conduction depends upon the excitation of the 
adjacent area by the action current developed at the 
point of stimulation. The action current from each 
excited point causes excitation in its neighborhood 
and the process is thus propagated in a wave over 
the tissue. The distance over which the action current 
can fulfill the requirements of Nernst^s formula and 
so produce stimulation is determined by the potential 
difference existing at the point of stimulation and by 
the permeability of the coll membrane. Both of these 
circumstances are dependent, as we have outlined, 
upon the relative ionic concentration within and with- 
out the cell. 

The heart is made up of a mass of tissue similar in 
composition to the muscle cell described. It is our 
conception that, under optimum conditions, the differ- 
ence in hydrogen ion concentration within this muscle 
mass and in the tissue fluid bathing it, and the pro- 
portion of sodium, calcium and potassium are such 
that a potential difference is built up at a character- 

fi Nornst, Ztsohr, /. Ele)e$rochem,, 1904, p. 605. 

so Lucas, K., Jowm. Pkysiolf 1908, S7, 459. 

Lapicque, Compt, rend, d, Z. 8oc. d. liiol., 1907, €S, 
37. 


istie rate. When this potential diffe»noe 
a certain level changes are thereby produced 
cell membrane which allow a transfer of 
and stimulation. Once so initiated the 
process is propagated over the heoii, 
above, the action current from each exeited 
stimulating adjacent areas. It is this wave 
tive potential difference which is registered oi 
electrocardiogram. A most important to 

such a conception is this: No fiber of eardiM|ppue 
can conduct the excitatory process nnlass it 
excited. , , 

Abnormalities of rhythm may thus be due to ifitfiar 
or both of two derangements in this scheme : 
a change in the development of the excitatory pnoeeas, 
(2) to a variation in the mechanism of its oaoduptioo, 
or (3) to a combination of these conditions. 

First to consider derangements of impulse fotsaa* 
tion. Lewis^® has pointed out quantitative differui^ees 
in function of the four types of cardiac tissue^ oodsl, 
auricular and ventricular muscle, and Purkinje fibers 
corresponding to differences in structure. These Is- 
sues may be regarded as differing in the properties 
of their limiting membranes and hence in the rata of 
development of potential difference and in the level 
at which discharge takes place. Bach type of tiasue 
possesses an inherent rhythm. Normally, as Qaskell 
conceived, the rhythm of the sino-auricular node is 
most rapid and hence governs the rhythm of the 
heart. It has been shown that if the sino-auriculir 
rhythm is eliminated some lower rhythmic center takes 
over control. In terms of our theory the condition 
of the cell membrane is such in the node that a poten- 
tial difference is there built up more rapidly, or that 
discharge takes place at a lower level. Conversely, 
the same takes place at a relatively much higher level 
in the ventricular muscle and the inherent rhythm of 
the ventricle is much slower. 

Alteration in the process of impulse formation 
be produced either by alteration in the permeability 
of the interposed cell membrane through a change in 
the relative concentration of sodium, calcium or potas- 
sium, or by a change in the potential difference aexoos 
the membrane. Our studies have recently been eon- 
fined to alterations in the hydrogen ion conoentratiam 
It is apparent that as the hydrogen ion concentrj^ 
tion of the perfusate is increased the amount of the 
diffusible ion in the more dilute phase is raised. 
other words, the potential difference across the eeU 
membrane is diminished. Theoretically, such 
duced potential difference requires longer to 
stimulation. A priori, therefore, an increase in the 
hydrogen ion concentration of the fluid bathing the 
cardie tissue should slow the rhythm of the islolat^ 


1* Lewis, Quart, ^oum, Med,, 1921f S3®- 
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rtettti; and it does so oonsistently. Conversely, an 
innrease in alkalinity, by increasing the potential dif- 
lerenee across the cell membrane, should cause a more 
rapid rate. All our records show that this is also the 

ease. 

With the heart in situ the vagus and accelerator 
twrves may be considered as operating upon the per- 
meability of the cell membrane. The vagus, by de- 
creasing permeability, slows the rate while the 
accelerator increases the rate of discharge by increas- 
ing the permeability. In this connection the work 
of Howell^* showing the allied effects of the vagus 
and potassium is significant. 

In experiments with the perfused heart it is pos- 
sible to control only the hydrogen ion concentration 
in the fiuid bathing the tissue of the heart as a whole. 
In pathological conditions, however, many other pos- 
sibilities arise as regard an increase in the hydrogen 
ion concentration within the cell. The heart is a 
unique organ in that it is dependent upon itself for 
its own circulation. The conception is not a new one 
that with cardiac failure the myocardium suffers for 
want of a sufficient circulation. Under such circum- 
stances, or even in the absence of clinical evidence of 
failure of the systemic circulation, local areas of de- 
ficiency in the intrinsic myocardial blood supply may 
conceivably arise. Such local failure of circulation 
must result in insufficient oxygen supply for the 
proper oxidation of the lactic acid formed in that 
area, in short, in a local increase in the hydrogen ion 
concentration w^ithin the tissue. The conditions are 
thus fulfilled for the development and discharge of a 
potential difference locally, for the genesis of a so- 
oalled ectopic focus of rhythm. The duration and 
rate of the development of the excitatory process in 
this focus are determined by the degree of local oxy- 
gen deficiency and by the condition of the cardiac 
tissue as a whole. A minor disturbance may give rise 
to arrhythmic or rhythmic extrasystoles which may or 
may not interrupt the dominant rhythm. A more 
severe change may produce a paroxysm of rapid ex- 
citations which may for a time command the rhythm 
of the whole heart, as illustrated by the onset of ven- 
tricular tachycardia following ligation of n coronary 
artery. 

Secondly, arrhythmias may be due to variations in 
the process of the propagation of the excitation wave. 
As we have pointed out, according to the ^‘membrane” 
theory, the rate of propagation of the excitatory proc- 
ess is determined by the area over which the local ac- 
tion current is effective in producing stimulation. Fur- 
thermore, this distance is dependent upon the magni- 
tude of the potential difference and the permeability of 
the membrane. An increase in the hydrogen ion con- 

M Bcrtrell, Aw. J. Physiol, 1905-6, IS, 280. 


centration without the cell results in a diminution in 
the potential difference across the cell membrane and 
hence a redaction in the intensity of the action cur- 
rent. Such a condition must reduce in extent the 
area over which the action current from any excited 
point can produce stimulation. Thus, such a change 
in the perfusate should slow the rate of propagation 
of the excitatory process. 

Experimental evidence is entirely in harmony with 
this conception. The prolongation of conduction time 
in hearts perfused with acid perfusates has been 
noted by many observers. We have many records to 
show this. Heart block has been produced in animals 
by asphyxia and with narcotics. Clinically it is not 
unusual, in cases of heart failure, to meet with evi- 
dence of delayed conduction which disappears with 
the return of more normal circulation or upon the 
administration of oxygen. 

Finally, more complex abnormalities of rhythm 
may involve changes both in the development of the 
excitatory process and in its propagation. If we sup- 
pose a local circulatory change giving rise to an 
ectopic focus of impulse formation, and, in addition, 
diffuse or local changes in conduction we have those 
conditions which, through the work of Mines^* and 
of Garrey,^® have been shown to be at the basis of the 
circus movement involved in flutter and fibrillation. 

To summarize briefly: We have outlined a concep- 
tion of the genesis of the cardiac rhythm os based 
upon the rhythmic development and discharge of 
potential difference across a seini-pcrmeable cell mem- 
brane. We have described this potential difference 
as due to the difference in the hydrogen ion concen- 
tration within and without the cell, and its discharge 
as regulated by sodium, calcium and potassium 
through their effect upon the cell mombrnne. We 
have pointed out that local areas of circulatory de- 
ficiency in the myocardium may give rise to ectopic 
foci of impulse foimation, and that diffuse changes 
in conduction may result from an increase in the 
hydrogen ion concentration of the perfusate. That 
gaps exist in the chain of evidence we are well aware. 
We hope, however, that wo may have shown it pos- 
sible to consider the cardiac arrhythmias as no more 
mystical than the normal rhythm and to offer an ex- 
planation common to both. 

This communication is in the nature of a prelimi- 
nary note. A complete account of our work will ap- 
pear in an early publication elsewhere. 

E. Cowles Andrus 
Edward P. Carter 
Oarwoorathio Laboratobt or the 

Johns Hopkins University and 
Hospital 

14 Joum. Physiol, 1913, 46, 349. 

Qarrey, Am, J, Physiol, 1914, S3, 397. 
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AMERICAN MATHEMATICAL SOCIETY 

T&b thirtieth summer meeting of the American 
Mathematical Society was held at Yassar College, 
Poughkeepsie, New York, Thursday and Friday, Sep- 
tember 6~7, 1923, in conjunction with the meeting of 
the Mathematical Association of America. The col- 
lege contributed greatly to the success of the meet- 
ings by opening its buildings for the entertainment of 
the visitors. 

A joint session of the two societies was held on 
Thursday afternoon, at which the following papers 
were read : 

I. An introductory account of the arithmetical 
theory of algebraic numbers and its recent develop^ 
ment, by Professor L. J. Mordell, of the University of 
Manchester. (Address presented at the request of the 
American Mathematical Society.) 

II. Maihematidana and music, by Professor R. C. 
Archibald. (Address of tlie retiring president of the 
Mathematical Association of America.) 

At the joint dinner on Thursday evening, President 
McCracken, of Yassar College, spoke on the relation 
of the undergraduate collie to research. At the close 
of the meeting, it was voted to express the thanks of 
the Society to Yassar College for its hospitality. 

The attendance included seventy-nine members of 
the Society. The secretary announced the election of 
twenty-seven persons to membership, and the entrance 
of two additional members of the London Mathemat- 
ical Society under the reciprocity agreement. Forty- 
nine applications for membership were received. 

At the meeting of the council, a resolution was 
adopted sanctioning the establishment of a lectureship 
to be known as the Josiah Willard Gibbs Lectureship, 
to deal in semi-popular fom with some aspect of 
mathematics or its applications. A committee was 
appointed to make arrangements for the first lecture, 
which will probably be given in New York City dur- 
ing the winter of 1923-24. 

It was voted that in view of the anticipated meeting 
of the International Mathematical Congress in Can- 
ada in the summer of 1924 the society omit a summer 
meeting for that year. 

At the joint meeting of the society and the associa- 
tion, it was voted to request the secretAries of the two 
organizations to send a letter to the Physioo-Mathe- 
matical Society of Japan expressing the sympathy of 
American mathematicians for their colleagues in 
Japan under .the calamity that has befallen their coun- 
try through the great earthquake. 

The following papers were read at the regular ses- 
sions; 

Note on five points and a cyclic oorreapondonce : H. S. 
Whit*. 


A generaUsation of lAe syUogim: A. 

Operaiione with respect to which the elements gf n 
boolean algebra form a group: B, A. Bxrnbtsin. 

A new type of criteria for the first case of Fermai.*s 
last theorem: H. S. YANDivaR. 

A method for finding a factor of an integer of the 
form 8n + 1 ! H, S. Vakdivee, 

The distribution of primes and the finiteness of tiM 
number of with a given number of classes t 

G. Y, Eainicu. 

A complete system of differential parameters of 
orders < 3 o/ the binary differential cubic: O. 
GltBNN. 

Analytic and non- analytic functions in three dimen- 
sions: E. R. Heohick and Louis Ingold. 

A connected and regular point set which contains no 
arc: B. L. Moore. 

Concerning the sum of a countable infinity of oon- 
tin^a tn the plane: B. L. Moore. 

A continuum considered as the of iU prime ele^ 
mtnts: B. L. Moore. 

The brachisioohrone with variable end points: M. £. 
Sinclair. 

A new necessary condition for relative es:trema in 
quadratic and hermitian forms: B. G. D. Bicuardson, 

On the enmmation of trigonometric series by Euler *s 
method: 0. N. Moore, 

Concerning a suggested and discarded generalieaiion 
of the Weierstrass factorisation theorem: L, L. Dikes* 

A theorem on the factorization of polynomials of a 
certain type: L. L. Dines. 

The scientific work of A. M* Liapounoff : Donat 
Kazakinopf. 

The quadratic variation of a function: Nokbekt 
Wiener. 

Certain orbits with arbitrary masses in the problem of 
three bodies: F. H, Murray. 

Applicability with preservation of both curvatures: 
W. C, Graustein. 

Isometric W-sur faces: W. C. Graustein. 

A new kind of representation of curved space: Q, Y. 
Kainich. 

On two circles: Nathan Altshiller-Ooukt, 

A minimum problem in elementary geometry: F, D. 
Muknaohan, 

A generalization of evolutes: J. L. Walsh. 

Congruences of cWolea studied with reference to the, 
surface of centers: J. M. Thomas. 

A theorem in relativity: John Eiesland. 

On a generalization of KummeT*s surface in odd 
n-space: John Eiesland. 

A note on chapter $ of volume 3 of L, F. Dickson^s 
JTistory of the Theory of Numbers: JOHN McDonnell. 

Integro-differentiaX invarianfe of one-parameter groups 
of Volterra transformations: A. D. MiCHAL. 

The dynamics of monopoly: G. C, Evans. 

R. G. D. Richardson, 
Beoretary 
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BCarine Biological Laboratory 

Woods Hole* Maes* 

Biological Material 

ZOOLOGY. Preserved mate- 
^^1 tTP^ 0^ animals for elaw 
work and for the museoin. 

2. EMBHTOLOGY. BtaM of 
some invertebrates, fishes (ineiud' 
Ing Acanthias, Amia and t^pidos- 
tens), Amphibia, and some mam- 
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Turtox Products for 

BIOLOGY tori^Mucts 

Ascarle mesalocepbala occurs In the Brnnll Intestine of horses. aM g 

This worm posBesses certain cell etrucUires w'hlch make It one HH 

of the most Interesting forms known to biologists. Beginning ni 

with the work of Van Beneden and Boverl (Itw-IKUO), Ascarls dHS 

megalocGphnla became a classical object for the study of the phe- 
nomena of fertlUsatiun, maturation, and cleavage of the cell. 

The preparation of Ascaris material for slides, reniilres care, skill and patience. For reasons not read- 
ily determinable, one lot of material may yield beautiful results, while a second lot prepared In what would 
appear to be Identical fashion proves worthless. 


We can supply from stock, Ascaris slides ns follows 

(A) Fenlluatlon slide: showing penetration of the spermatosonn. 

cB) Maturation slide; totrada, dlads. polar biulles and fusion of pro-nuclei. 

<C) Cleavage slide: (Two to four cells) shows spindles, centrosomes and chromo- 
somes grouped in various mitotic Agures. 

(p) Later cleavage; many cells and smafl figures. 

Price per slide fl.no 

Set of four slides 6.00 

Descriptive Boeklet: We are preparing a booklet on Ascaris mega loceph ala. This pamphlet will give 
habit notes, historical references, nlstelogl^I significance, etc. A number of lllustrntlons, made from photo- 
micrographs of our own slides will be included. These Illustrations will be carefully labelled and will be 
described In the text. The pamphlet can therefore be used as a reference Or key book In the use of the 
slides. This booklet will be given free with every order for Ascaris slides providing the order amounts to 
five dollars or more. The booklet may also be purchased separately. 

General Biological Supply House 
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WATER FROM BURNT GASOLINE IN 
AIRSHIPS 

Science Service 

The cruising radius of airships, such as tho great navy 
dirigUile Shenandoah, will be greatly increased as a re- 
sult of an invention now approaching completion as the 
result of montliH of study by the government 's aero- 
nautical and scientific exports. The device makes it pos- 
sible for the ship to burn up its store of gasoline with- 
out loss of weight and without increase of buoyancy. 
This will result in the saving of many thousands of 
dollars worth of the expensive helium gas that lifts the 
sliip and which otherwise would have to be released and 
wasted in tho air to keep it from rising to dangerous 
heights. 

The principle employed is simple. It involves the con- 
densation of the water vapor resulting from the burning 
of the gasoline, and the retaining of it in the craft as 
ballast. 

Gasoline is composed of carbon and hydrogen. When 
burned, the products are carbon dioxide, carbon monox- 
ide and water vapor. The first two gases escape. Tho 
last is condensed. Since gasoline requires more than 
three times its weight of oxygon for complete combustion 
and since about a third of that goes to fprm water, the 
weight of the condensed water is somewhat greater than 
that of the original gasoline. 

This keeps the weight of tho airship constant and 
makes unnocossary a loss of tho lifting gas, which here- 
tofore has boon a feature of long flights. In an airsliip 
without the condensing device, tho craft grows lighter 
as the voyage progresses owing to tho consumption of 
tho liquid fuel. This results in the airship rising higher 
and higher until in the interest of safety some of the 
buoyant gas has to be liberated. This reduces the re ' 
serve buoyancy if un/avorablo conditions are met, and so 
curtails tho length of flights, 

Airshi]>B of the future equipped with the compensating 
water condensation device will bo able to carry up fuel 
in quantity only limited by the buoyancy of the craft 
and the requirenumts of space, and will bo able to burn 
it without releasing a compensating quantity of tho 
precious helium gas. 

Water condonsntion apparatus will be installed on the 
Shenandoah, formerly tho ZB-l, before long flights 
through the polar regions or elsewhere are attempted, 
according to present plans of the government experts. 
If the airship of commercial type, the ZR-3, which is 
now being built for the United States by the German 
government, is successfully delivered to this country, it 
also will be equipped with the now invention. 

VAPORIZED METAL 

Science Service 

Bronze covered statues, copper-covored shingles, con- 
crete piles, or railroad ties, and gold covered fumiture 


are some of the possibilities ensuing from a process for 
spraying metals, which after years of study is approach- 
ing pcrfoction at the U. 8. Bureau of Standards. An 
exhibit showing stone, cement, metal, wood and glass 
which had been coated by the new process attracted wide 
attention when shown by the Bureau in the recent Chem- 
ical Industries Exhibition in New York. 

The essential of the process is that the metal is first 
vaporized and then sprayed on to the surface to be coated 
by means of a powerful bleat which congeals it to the 
solid form da quickly as it strikes the surface. Details 
of the process are withheld by the bureau at present for 
military reasons, except for the statement that it is based 
on a new principle and that electricity is used in the 
vaporization process. 

Applications of the method, which results in a firm 
coating of metal upon any surface to which it is applied, 
are many and varied. Stone, wood, metal and glass are 
all equally suitable basic surfaces. Pottery may bo suc- 
cessfully coated with metal, pointing to important devel- 
opments in the ceramic industries. 

An important application is in the use of the metal 
coating in building construction. Shingles may bo made 
fire resisting by coating them with copper, which weath- 
ers well and produces an artistic green color on the roof. 
Experiments are already being made along tho linos of 
copper coating pther roofing material and stucco. 

Soldoring of metal to glass, a diflicult problem, has 
been easily accomplished by means of this method. The 
glass is first coated with a layer of copper and the metal 
connection is then soldered to the copper. Processes 
somewhat similar are usod iu the soldering of aluminum. 

Tho preservative qualities of metal-coated articles are 
attracting attention from many quarters. It may be used 
in airships, and is being experimented with as a marine 
paint for naval vessels, certain alloys being highly re- 
sistant to salt water corrosion and inhospitable to the 
growth of barnacles. For the same reason it may be 
used to protect piling end its preservative action may 
also bo used to conserve railroad ties. 

On the decorative side the uses of the method are 
many. Statues or other sculptured designs may be hewn 
from soft end easily worked stone end then coated with 
bronze, giving the effect of a bronze statue and weather- 
ing equally well. Gold plating or decoration may be 
applied in the same way to furniture or table ware. 

A coating of copper one thousandth of an inch in 
thickness may, so its inventors say, be applied at the 
rate of two square feet a minute and at a cost of two 
cents a square foot exclusive of the cost of labor. 
Cheaper and more easily fusible metals such as lead 
would cost less. 

SALT AND HEAT EXHAUSTION 

SoieTMje , Service 

Dilute sea water or salt water in any palatable form; 
my be the baoie of future soft drluiEs for hot weather 
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RECENT PROGRESS IN OUR KNOWL- 
EDGE OF THE UNIVERSE^ 

In hia address at the dedication of the Yerkes Ob- 
servatory in 1897, Simon Newcomb said, “If it be 
true that in nature nothing is great but man, in man 
nothing is great but mind, then may knowledge of the 
universe be regarded as the true measure of progress,” 
Without discussing the validity of the premises which 
Newcomb himself casts in the conditional mood, 
let us boldly accept his conclusion and take time this 
evening to consider the progress we have made in the 
last thirty-five years by reviewing the increase of 
knowledge of the universe within that period. The 
time and the occasion are propitious for such an in- 
quiry, for we are assembled to dedicate another great 
observatory; and this year, 1923, marks the 450th 
anniversary of the birth of Copernicus, whose book, 
“De Hevolutionibus Orbium Coelestium,” set the feet 
of men for the first time firmly on the road leading 
to knowledge of the universe and opened a new epoch 
in the development of the human mind. 

The doctrine of Copernicus was more than epoch- 
making; it was revolutionary. The earth had been to 
men, in substance, the entire universe; the heavens a 
canopy drawn close about the earth; the sun, the 
moon, the planets and the stars merely greater or 
lesser lights set in that canopy for the comfort and 
delight of the dwellers upon the earth. Now they 
were asked to regard that earth as but a little planet, 
one of several revolving about a distant sun, and the 
stars, by implication, as vastly distant bodies that 
might rival with the sun in actual brilliance. No 
wonder that such heresy met with the most strenuous 
opposition ; no wonder that only the boldest intellects 
became converts to it before Galileo, in 1609, turned 
the first small telescope upon the splendors of the sky 
and saw in the moons revolving about Jupiter a sys- 
tem, in miniature, resembling the one Copernicus had 
described. 

I must resist the strong temptation to trace in de- 
tail the progress of astronomy through the centuries 
that followed. It is a brilliant story and one that has 
been told many times in prose and in verse. No one 
who has read it con have failed to note that advance 
in civilization closely paralleled the growth of man's 
knowledge of the universe, or to realize that this 
growing knowledge, by bringing man an ever-widening 

1 Address at the dedication of the Steward Observar 
tory of the Uidverrity of Arizona, April 16, 1923. 
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borkon, an ever greater freedom of thought, was a 
mofit potent factor in that advance. 

Among the many conclusions that may be drawn 
from a thoughtful reading of this history, two are 
especially encouraging: First, that progress in astron- 
omy has been continuous. From the days of Coper- 
nicus and Galileo the observations and generalizations 
made by any generation of astronomers have afforded 
the foundation upon which their successors could se- 
curely build. We have never had to go back and be- 
gin entirely anew, and even in our own times, obser- 
vatiotts of comets, of eclipses and of other objects and 
phenomena, made at dates preceding the invention of 
the telescope by many centuries, have been utilized to 
advance our knowledge. Secondly, that progress has 
been made at an ever accelerating velocity. At no 
period in history has the advance been so great as 
within the last few decades; and at no time has the 
promise for an increase of knowledge of the universe 
been as bright as it is to-day. 

It was on June 1, 1888, almost precisely thirty-five 
years ago, that the newly completed Lick Observatory 
passed fonnally into the possession of the University 
of California and began its active work. Contrast 
the position of the astronomer at that date with his 
position to-day. The era of great telescopes was just 
opening; astronomical spectroscopy and photography 
were in their infancy; engineers wore just beginning 
to develop practical methods of utilizing electricity as 
a motive power. 

Since then four great observatories, besides the one 
at which we are gathered to-day, have been built on 
our own continent and several older ones have been 
rebuilt. If the advance in this respect has not been 
quite so great on other continents, still it has been 
remarkable everywhere and, in all, fully a score of 
powerful telescopes have been added to our equipment 
for exploring the universe. Particularly notable has 
been the development of the reflecting telescope since 
Keeler’s work with the Crossley Reflector in 1898- 
1900 demonstrated the great efficiency of this type of 
instrument in many kinds of astronomical pho- 
tography. 

Coincident with the growth in the size and number 
of our telescopes has been the invention and improve- 
ment of auxiliary apparatus to utilize their great 
light-gathering powers in new ways and to increase 
the accuracy of our observations. The modem spec- 
trograph, the spectro-heliograph, the precision pho- 
tometers of various types, the bolometer, the pyrheli- 
ometer, the interferometer, the periodogrnph, have all 
come to use within the period I have named. Electric 
power and light are to-day as indispensable in our 
domes ns in our most progressive industrial plants, 
and photographic observations have virtually dis- 
placed visual observations in all but a few lines of 
astronomical research. 
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Such greatly increased facilities, together with tibe 
remarkable progress in physios, in chemistry and in 
the methods of mathematical analysis, have pat it 
within the power of astronomers to enter upon the 
study of a whole series of questions relating to the 
stars os organisms which earlier investigators had left 
practically untouched; not because they took no intar- 
est in them or failed to appreciate their importanoei, 
but simply because to them it seemed hopelessly be- 
yond the power of the human mind to devise means 
of securing the data needed for their solution. It is 
in investigations along these lines that some of the 
most striking advances have recently been made, but 
the increase in our knowledge of stellar motions and 
of stellar distances is fully as great and as important. 

The analysis of stellar radiations with the aid of 
our powerful spectrographs has enabled us not. only 
to classify the stars according to the quality of their 
light but also to measure with high precision the 
velocities of the stars in the line of sight, and to dis- 
cover, and even to compute the orbits of binary star 
systems that must forever remain invisible^ to us, no 
matter how greatly our telescopes may be increased 
in size. Wc have made at least a beginning in the 
measurement of the temperatures, the meisses, the 
densities, the angular and linear dimensions of the 
stars. We recogi\ke *^giant stars’^ and “dwarf stars”; 
stars intensely hot as compared with our sun and stars 
that are relatively cool ; “young stars” just emerging, 
it may be, from an antecedent nebular stage, and “old 
stars,” nearing the end of their history as luminous 
bodies. It would be easy to continue this catalogue 
until it filled many pages and to draw up one equally 
long of the achievements in researches relating to the 
structure of the stellar system. But it will be of 
gi'eater interest, I think, to select one of them for 
more detailed presentation to illustrate modern meth- 
ods and results. 

Let us then consider a problem that has a history 
dating back to the days of Copernicus, the problem of 
determining the distances of the stars. The fact that 
the stars did not change their apparent position or 
direction from the earth in different seasons of the 
year, as they should do because of the earth’s revolu- 
tion about the sun, was regarded by the opponents 
of the Copernican doctrine as one of their strongest 
arguments against it and was the chief reason why so 
great an astronomer as Tycho Brahe rejected the doc- 
trine. The proponents of the theory could only reply 
that tlie stars must be very far away, but all their 
efforts to find out how far did not yield a single stel- 
lar distance until nearly 300 years hod elapsed. Their 

» That is, no telescope can show both components of 
the closer spectroscopic binary staTS, especially if 
are unequal ha their brightness. One compemen^ or 
nnr^oli^d ImOgC of the poit, mu^ of eoiuiie, be 
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waric by no means all in vain, for tbongh ifc did 
not aehieve the end for which it was undertaken it 
did lead to the discovery, by Bradley, of the phe- 
nomena of aberration and nutation and to the dis- 
oovei^, by Herschel, of the existence of the binary 
star systems. Moreover, it served to set a minimum 
limit to stellar distances, a limit that receded ever 
farther as instruments and observing methods im- 
proved. PIven before the telescope was invented it 
was dear that the limit must be about 200 times the 
distance from the earth to the sun, for a lesser dis- 
tance would cause displacements that could be de- 
tected by the unaided eye; by the middle of the 17th 
century it grew to 4000, early in the 18th oentury, 
to 20,000 or 30,000 times that distance. By the 19th 
century astronomers had become convinced that the 
nearest stars must bo at least 200,000 times as far 
BWay as the sun, or, in technical terms, that the 
largest stellar parallax could not much exceed a sec- 
ond of arc. This term, parallax, is a convenient one 
and I shall use it in what follows. It signifies the 
angle at tlie star between linos drawn from the star 
to the sun and to the earth, respectively; the farther 
away the star, the smaller the angle. Having this 
angle, wc readily determine the distance, for in the 
triangle, earth, sun, star, we know one side, namely, 
the distance from the earth to the sun, and all the 
angles. 

Finally, in the years 1838-39, three astronomers, 
working in different places, with instruments of dif- 
ferent types, announced almost simultaneously the 
parallaxes of three different stars; Bessel, the paral- 
lax of 61 Cygniy measured with the hclioraeter, Hen- 
derson, the parallax of Alpha Centmkr determined 
from meridian circle observations, Struve, the paral- 
lax of Alpha Lyrae, from micrometer measures with 
his equatorial telescope. Success being thus achieved, 
after nearly three centuries of unavailing endeavor, it 
might have been anticipated that knowledge of stellar 
distances would grow rapidly, particularly in view of 
the constant improvement in instruments and the ever 
bettor understanding of the requirements of the prob- 
lem. Actually, however, progress was alow. By 1880, 
it is fair to say, we had approximate values of the dis- 
tance of but a score of stars ; by 1900, of some three- 
score, only, and the prospects for rapid or great in- 
crease in number by visual observations were by no 
means encouraging. 

But by this time methods of photographing the 
stars and of measuring their positions on the resulting 
plfttes had been developed to such a degree that it 
seemed feasible to attach the extremely difficult prob- 
lem by the photographic method. Pritchard, at Ox- 
£ord» indeed had ti^eh a large number of photo- 
gri^phs for this purpose as early as the years 1887- 
1480^ and these hod led to the parallaxes of 28 stars. 


His work deserves high praise, even though ifc has 
since been found that his results are affected by 
systematic errors of considerable size. Early in the 
present century, however, when Kapteyn had defi- 
nitely enunciated the ^treasonable precautions” that 
must be taken by the observer, first at the telescope 
and then at the measuring microscope; when Turner 
and others liad developed the exceedingly accurate 
modern methods of plate measurements; when Schles- 
inger had shown how to eliminate in large degree the 
very troublesome “guiding error”; then it became pos- 
sible to enter hopefully upon a greatly extended pro- 
gram of parallax work. 

In the meantime astronomers had been learning the 
lesson so thoroughly drilled into the heads of base- 
ball and football men by their coaches — that good 
teamwork is fully as essential to the winning of 
games as brilliant individual play. Cooperation in 
astronomical research was by no means a novelty in 
the latter half of the 19th century, but in the 20th 
century it has become one of the distinctive features 
of our work. The photographic determination of 
parallaxes affords an excellent illustration. While 
each individual guards and preserves his right of 
initiative, astionomers at seven observatories, six in 
America and one in England, have formulated a co- 
operative program that ensures the elimination of use- 
less duplication of labor and as great a degree of 
homogeneity in the results as differences in instru- 
mental equipment and observing conditions will per- 
mit. Now they are engaged in that most generous 
form of rivalry in which each one gives all the others 
the benefit of any improvement in methods of manipu- 
lation or of computation he has devised, applauds 
every success the others achieve, and strives for 
even greater success himself. It is, therefore, not sur- 
prising, though extremely gratifying, that by 191.6 
we had the parallaxes of at least 200 stars and that 
now the number is well past the thousand mark and 
is growing at the rate of perliaps 150 to 200 a year. 

At the same time we must face the fact that the 
number of stars whose parallax can be measured di- 
rectly with the best of modern telescopes and vrith 
the most scrupulous attention to every detail of ob- 
servation and measurement is strictly limited and 
pitiably small in comparison with the total number 
even of the brighter telescopic stars. In 1916, Sir 
Frank Dyson considered 0".02 the smallest parallax 
that could bo measured with any reasonable degree of 
accuracy. Translated into other terras, this means 
that if a star is more than ten million times as far 
away from us as the sun is, we can hardly hope to 
measure its distance. To-day, eight years later, this 
may perhaps be regarded as a rather conservative 
statement, but even to-day no responsible astronomer 
would cate to set a limit very much greateer. It is 
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true that by any terrestrial standard of distance 10 
million times that to the sun is enormous, and that 
no human intelligence can comprehend it. Yet we 
have every reason to believe that the stars within a 
sphere of space of this radius do not number more 
than 20,000 to 25,000 (half of them probably too 
faint for photographic parallax measurements), 
whereas the number in our stellar universe is of the 
order of 1,000 million. 

We now open a new chapter of our story. There 
is an obvious relation between the apparent bright- 
ness of a luminous object, its intrinsic or true bright- 
ness and its distance from the observer. Two lights 
may appear to be of equal brightness, because they 
really are equally bright and are at the same distance 
from us, or because the one of greater intrinsic 
brightness is farther away, the law of variation of 
brightness with changing distance being the well- 
known law of the inverse square; double the distance 
and the light is diminished to one fourth its former 
brightness ; halve it and the light is increased 
fourfold. 

Thanks to the efficiency of modem photometers and 
to the extensive and skillfully executed researches 
which have led to an accurate scale of visual and of 
photographic magnitudes, we can now determine with 
all desired accuracy the apparent brightness or mag- 
nitude of any star down to the faintest ones revealed 
by our telescopes. If then, by some means, we can 
also determine its intrinsic brightness or its ^^absolute 
magnitude^^ (the magnitude it would have at a definite 
distance from us) it is clear that its distance becomes 
known. But how is it possible to know anything 
about the actual luminosity of a star until we know 
how far away it isT As recently as the opening year 
of the present century the problem might well have 
been declared insoluble. Fifteen years later the 
answer was found in the correlation between the rela- 
tive intensities of certain spectral lines and the in- 
trinsic brightness of stars of the same spectral class. 

This is not the place for a detailed explanation. It 
must suffice to say that we have ascertained from lab- 
oratory experiments and from solar observations that 
the character and intensity of certain spectral lines 
are strongly affected by changes in the physical con- 
ditions in the light source. Now, “if two stars which 
have closely the same type of spectrum differ greatly 
in luminosity it is probable that they also differ 
greatly in siKe, mass and in the depth of the atmos- 
pheres surrounding them. Accordingly, we might 
hope to find in these stars certain variations in the 
intensity and character of snch spectrum lines as are 
peculiarly sensitive to the physical conditions of the 
gases in which they find their origin, in spite of the 
dose correspondence of the two spectra in general.*' 
Adams, whom I have been quoting, was not the first 


to search for such lines, but it was he who first sne** 
ceeded in using them to determine stellar parallax. 
His paper describing the method was published in 
1916; five years later he and his collaborators were 
able to publish a list of the parallaxes of 1646 stars; 
and these values are of the same order^ of accuracy 
as the best photographic ones. 

The method has not as yet been successfully applied 
to stars of all spectral classes, but we may look for- 
ward with confidence to its further extension. Thou- 
sands of stellar spectrograms, t^en for other pur- 
poses, are also available at several of our great ob- 
servatories, and it is certain that many of these will 
be utilised for parallax determinations by this new 
method. Great, therefore, as has been the recent ad- 
vance in knowledge of the distances of individual 
stars, the prospects are bright for still more rapid 
progress in the coming years. For there is, practi- 
cally, almost no limit to the number of the stars 
whose distances can be measured by the spectroscopic 
method. To determine uniquely the absolute magni- 
tude of a star we need only spectrograms on a scale 
sufficiently large to record accurately the relative in- 
tensities of the spectrum lines, and as our instru- 
mental equipment grows more powerful we may hope 
to g^t such spectrograms of ever fainter stars. 

I have treated this problem of the determination of 
stellar distances at considerable length not only be- 
cause of its intrinsic importance in our studies of the 
structure of the universe, but because it illustrates 
admirably many of the characteristics of modem as- 
tronomical research, and, in particular, the fact that 
advance in any one line is so closely correlated with 
and dependent upon advance in others which are 
seemingly entirely unrelated to it. Nothing, for ex- 
ample, could have been farther from the thoughts of 
those who were investigating the behavior of the 
spectra of gases under different physical conditions 
than that their results would be applied to the deter- 
mination of the distances of the stars. 

Let me now continue my story by reviewing more 
rapidly some of its other developments. The deter- 
mination of the position of stars upon the surface of 
the celestial sphere is one of the oldest forms of astro- 
nomical observation, dating back to the days of 
Hipparchus. The first catalogue giving star places 
of sufficient accuracy for comparing with modem 
meridian observations is Bradley’s, about the middle 
of the 18th century. Since then, by the patient, skilful 
labor of scores of able astronomers an enormous mass 
of data has been accumulated and made available for 
andyeis by statistical methods. Comparison of the 
positions of stars observed at different dates shows 
that these are changing; slowly, indeed, but in many 
instances rapidly enough to make the change measure 
ably great vrathia a few years or decades or a centiuy 
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or two« Herschel utilized the eeanty knowledge of 
inch motions — proper motions, we call them — avail- 
id>le in his day to prove that they were due in part 
to the actual motion through space of the solar sys- 
tem itself; and with the insight, and, may 1 add, the 
good fortune of genius, ho was able to estimate the 
direction of tliis motion with amazing accuracy. 

It is obvious that the motion of the son through 
space provides the astTonomer with an ever- 
lengthening base line from the extremities of which 
he can observe the positions of the stars and hence 
their '^parallactic” displacement. These observations 
do not lead to the distance of any particular star, be- 
cause the star’s own motion is a factor in its dis- 
placement; but, assuming as a first approximation 
that the stars are moving quite at random; that, in 
the average, in any given area of the sky as many 
stars are moving north as south, east as west, towards 
ns ns away from us, they do lead to a knowledge of 
the average parallactic displacement of the entire 
group and hence to the average distance of the stars 
in it. Within the past twenty-five years men like 
Kapteyn, Campbell, Boss, Dyson, Charlior, to name 
but five of an illustrious company, have been engaged 
in a series of brilliant researches on the motions of 
the stars, Campbell, it is true, has been concerned 
entirely with the motions of the stars in the line of 
sight, os determined with the spectrograph, but it will 
appear immediately that his measures have the great- 
est significance in the questions I am discussing. Re- 
markable, indeed, are some of the results obtained. 
Thus Boss demonstrated that n number of stars ap- 
parently unrelated and widely scattered in the region 
of the constellation Taurus ore really moving together 
through space along practically parallel lines. The 
spectrograph supplied the radial velocities of a few 
of the brighter members of the group, and the com- 
bination of the data on simple geometrical principles 
led directly to an accurate knowledge of the distances 
of every star in the group. Several such "moving 
clusters” are now recognized and are the subjects of 
fruitful study. 

Still more striking was the announcement by 
Kapteyn, in 1904, that the stars as a whole are di- 
vided into two great streams moving towards vertices 
at two diametrically opposite points in the plane of 
the Milky Way. The stars of the two streams are 
thoroughly intermingled and members of either stream 
are to be found in every port of the sky, being dis- 
tinguishable only by their motions, This conclusion 
has been abundantly verified by later investigations 
and stands as one of the most important contribu- 
tions yet made to our knowledge of the stellar system. 

Again, Campbell and Boss, quite independently and 
almost simultanoon^y, announced that the stars of 
differemt spectral classes are moving through space 


with difterent velocities.^ The stars of Class B, the 
blue white stars, at one end of the series of spectral 
classes, have the smallest average velocity; and the 
velocity increases, class by class, as we pass from the 
white stars through the yellow stars on to the red 
stars of Class M at the other end of the series. Each 
investigator gave values for the average velocity, 
and also for the average parallax of the stars in each 
group ; Campbell from an analysis of the radial veloci- 
ties of the stars after making correction for the sun’s 
motion through space, the velocity of which his re- 
searches measured for the first time, Boss from a simi- 
lar analysis of the proper motions; and the two sets 
of figures were in excellent accord. 

Carrying his work still farther, Kapteyn was able 
to calculate the approximate average parallax or dis- 
tance of stars of every order of magnitude and of 
every spectral class. Thus, these diverse researches 
on the distances of individual stars, on star positions 
and proper motions, on radial velocities, and on the 
quality of lines in stellar spectra are all made to 
focus upon the g^eat fundamental problem of the 
form and structure of the stellar universe. 

I have by no means enumerated all the investi- 
gations which bear upon this great problem. I have* 
said nothing, for example, of the binary stars. I 
might show how they lead us to a knowledge of stellar 
masses and densities; and, conversely, since we find 
the range in mass to be relatively small, how we can 
compute the "hypothetical parallaxes” of the visual 
binaries (as Jackson and Turner have recently done 
for more than 560 pairs) by assuming an average 
value for the mass. Or I might ask you to consider 
the variable stars, and especially the Cepheid vari- 
ables, and show how Miss Leavitt’s discovery that in 
the Cepheids in the Smaller Magellanic Cloud a defi- 
nite numerical relation exists between the magnitude 
of the star and its period, that is, the length of one 
complete cycle of light variation, enabled Ilertzsprung 
to estimate the distance of the Cloud itself and put 
into the hands of Shapley a new gigantic "yard- 
stick” with which he has measured the distances of the 
globular star clusters and the dimensions of the stel- 
lar system. 

The precise length of this yard-stick depends upon 
the absolute magnitude of the nearer Cepheid vari- 
ables, and it may well be that further observations 
will modify to some degree the value adopted by 
Shapley; the validity of its use rests upon the as- 
sumption that the relation between magnitude and 

* Kapteyn 's Independent investigations led him almost 
simultaneonely to the same general conclusiona. More 
recent investigations indicate that this apparent corre- 
lation between velocity and spectral class may prove to 
be, physically, a correlation between velocity and moss, 
the less tnaasive stars having the greater space velocity. 
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period which holds for the Cepheids in the Magellanic 
Cloud is independent of the star's environn^ent and 
characterizes these variables wherever they appear, 
whether in space comparatively near us or in the most 
distant star cluster. The assumption has been chal- 
lenged and it is not impossible that it may prove to 
be invalid ; but it is supported by so much corrobora- 
tive evidence that it commands ever more respect and 
credence. 

A similar remark applies to many other genoraliza^ 
tions as to the structure and dimensions of the uni- 
verse. Quantitatively, they are admittedly approxi- 
mations which ai'e to be corrected and improved as 
additional data of observation are accumulated. They 
also involve assumptions, some of which can not be 
submitted to direct tests, but which are adjudged valid 
because they seem to be in harmony with accepted 
physical laws and give results which agree with ob- 
servation. Some of them, no doubt, will have to be 
modified; some may have to be abandoned entirely. 
But it is certainly an inspiring fact that, imperfect 
and limited as our knowledge is, it is yet sufficient to 
have enabled Kapteyn, in the last paper published 
^before his death last year, to formulate — with hesita- 
tion and some misgivings, it is true, but yet with con- 
fidence in the principles involved — **a tentative theory 
of the dynamical organization of the stellar universe.^^ 

The researches which I have been reviewing relate 
cbiefiy to one of the two fundamental problems of 
astronomy ; the other is that of stellar evolution. This 
is distinctly a problem of our own times, one that 
could not be attacked until spectroscopy and photog- 
raphy had been successfully applied in stellar obser- 
vations, until modem methods of solar research had 
been developed, and physicists and chemists had given 
us a better insight into the properties of matter and 
especially of matter in the gaseous state. 

Observationally, stellar spectra provide the first and 
by far the most important data for the study of 
stellar evolution, and for the vast accumulation of 
such data now available astronomers gratefully ac- 
knowledge that they are indebted most of all to the 
late Professor Pickering and his colleagues at the 
Harvard College Observatory. The monumental 
“Henry Draper Catalogue of Stellar Spectra,*' of 
which seven volumes have already been distributed, 
contains the classified spectra of more than 200,000 
stars. The first remarkable fact to be noticed is that 
fully 99 per cent, of all the stars whose spectra have 
been examined fall into one or the other of only six 
great groups, designated by the arbitrary letters B, 
A, F, G, K and M. The next is that these groups 
grade into each other in such a way as to form a con-* 
tinuouR linear series, the color deepening from white 
through yellow and orange to red as we pass from B 
to M. The classification is on an empirical basis de- 


pending simply upon the characteristics of the spec- 
tral lines; but the continuity and particularly the 
linearity of the series is strong evidence, in RusselPs 
words, “that the principal differences in stellar spec- 
tra, however they may originate, arise in the main 
from the variations in a single physical condition in 
the stellar atmosphere.'* All astronomers now agree 
that this dominant physical condition is temperature, 
a conclusion that has been abundantly confirmed. We 
have even been able to measure stellar temperatures 
directly by the use of extremely sensitive thermo- 
couples in conjunction with some of our great re- 
flecting telescopes, and thus have definite knowledge 
that the intensely white Class B stars are the hottest, 
the red Class M stars the coolest in our seri<:!8. These 
facts point to a genetic or evolutionary relationship 
between the stars of successive spectral classes; the 
question is as to the direction in which the evolution 
proceeds. 

Within the past decade data for the discussion of 
this question and the related question of the status of 
matter antecedent to the stellar stage have been of- 
fered in such abundance, in such variety and in such 
rapid succession as fairly to bewilder the conservative 
mind. The astronomer has been applying his tele- 
scope to the measurement of the radial velocities of 
the nebulae and has found not only that the plane- 
tary nebulae are moving at speeds greater than 
those of the most rapidly moving stars (on the 
average), but that the velocities of the spirals are 
so much greater still as to be of an entirely different 
order. He has found that the planetaries, with but 
few apparent exceptions, are rotating on their axes; 
he is adducing ever stronger evidence that the matter 
in the arms of spiral nebulae is moving outward along 
the curves of the arms. He has shown that the great 
diffuse gaseous nebulae have such low velocities as to 
be practically at rest with respect to the stellar sys- 
tem ; and, further, that diffuse nebulous matter capa^ 
ble of obstructing rather than of radiating light is ex- 
traordinarily* abundant. He has studied the distribu- 
tion in the sky and especially with reference to the 
galactic plane, of stars of different spectral charao- 
toristics, of binary stars, of variable stars, of nebulae 
of the different types, and has found, for example, 
that the red stars of Class M, whether bright or faint, 
are distributed over the sky almost at random and 
that they exhibit no relationship of position to the 
dilfuse nebulae, whereas the stars of Class B, among 
others, are strongly concentrated towards the plane of 
the Milky Way and show a marked apparent affinity 
for the diffuse nebulae. 

While observatories and astronomers in all parts of 
the world have been making effective and valuable 
oontributions in sud} researches, it is a matter of 
legitimate pride that the astronomers in oar own conn* 
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try, using oar great modem telesoopes, and particn- 
laxly those in our Pacific area, have been among the 
leaders in nearly all of them. 

All this material and far more, including the evcr> 
growing volume of data on the visual and spec- 
troscopic binary stars, on variable stare and on solar 
phenomena, the astronomer is placing at the disposal 
of the student of stellar evolution ; and it is only fair 
to say that the latter is availing himself of it all and 
of all the progress made by physicists and chemists 
in their researches on the properties of matter, eagerly 
and effectively. It would be interesting, did time per- 
mit, to follow in detail the development of evolution- 
ary theory during the past thirty-five years, hut, pass- 
ing scores of valuable contributions by Schwarzsebild, 
Eddington, Jeans and many others without a refer- 
ence, I can only take time to present most summarily 
and imperfectly the theory which now, in its general 
features, commends itself strongly to the majority of 
astronomers. It was first proposed by Lockyer, so 
far as its fundamental principle goes, but it has been 
so expanded and enriched and in many features so 
radically modified by Russell and so brilliantly pre- 
sented and defended by him that we commonly refer 
to it as Russel rs theory. 

Briefly, the theory assumes that in the beginning of 
their stellar stage ail stars are of Class M. They are 
then bodies of gas of extraordinarily low density and 
of low temperature and surface brightness. As they 
contract they grow ever hotter and pass through the 
successive spectral classes towards B, but only the 
more massive stars can generate heat enough to reach 
the white-hot state required to produce spectra of 
Class B; the others roach their critical density at 
spectral Class A, F, G or even K. After this critical 
point in their contraction is reached the stars begin to 
fall off in temperature and in luminosity and gradu- 
ally pass through the spectral classes in the reverse 
order until they again become red stars of CIosb M 
before they finally sink to invisibility. The stars on 
the ascending branch are, in the terminology intro- 
duced by Hertassprung, chiefly '^giants,” those on the 
descending branch chiefly ^'dwarfs,” the terms “giant” 
and “dwarf' referring to luminosity rather than to 
mass. 

On this theory the very bright red stars of Class M 
must be giants of enormous volume to compensate for 
their low surface brightness. On the basis of observa- 
tional and theoretical data Russell and Eddington, in- 
dependently, calculated the “hypothetical” diameters 
of some of these stars, and it is one of the most cogent 
arguments in favor of the theory that the recent inter- 
ferometer measures of Betelgeuse and of Antarea at 
the Mount Wilson Observatory, which constitute one 
of the most brilliant achievements of modem obser- 
vational astronomy, are in eoccdlent agreement with 
these predicted values. 


Innumerable difiScultiea remain to be overcome, in- 
numerable questions to be answered ; but in the inves- 
tigation of stellar evolution as in the investigation of 
the form and dimensions of the stellar universe, we 
may at least feel that our feet are set firmly on the 
road to fuller knowledge. 

What of the future? Prediction would be worse 
than vain. Who, thirty-five years ago, could foresee 
the discovery of star-streaming, of the correlation of 
stellar velocity with spectral class, of the applicability 
of stellar spectra to the meosureraent of stellar dis- 
tances? One thing, and only one is certain. Never 
have the opportunity and the need for good work, 
well-planned, skilfully executed work, in observa- 
tional astronomy been as great as they are to-day. 
In his able address to the American Astronomical So- 
ciety, Schlesinger recently presented the urgent need 
of extensive observations of star positions to provide 
further data on proper motions. It would not be at 
all difficult to show at least equal need for measures 
of the radial velocities of stars and nebulae; for 
measures of stellar distances; for photographic in- 
vestigations of nebulae and of star-clusters; for quali- 
tative studies of stellar and nebular spectra; in brief, 
for extensive additions to every form of observational 
data on the motions and radiations of the nebulae and 
of the stars. 

To secure these additions to our knowledge we must 
have observatories equipped with powerful modem 
telescopes and their accessory instrunicnts, and we 
must have more trained observers. For material 
equipment and support we must look to a generous 
public and we shall not look in vain if wo, who are 
learning a little about this groat universe of ours, 
tell what we learn and make it part of the common 
knowledge of our time. For trained observers we 
must turn, first of all, to the students of our universi- 
ties. I count it, therefore, a matter for special con- 
gratulation that this new observatory, the gift of a 
private citizen, a public spirited woman, equipped 
with the first powerful telescope whose optical as well 
as mechanical parts were all made in our own coun- 
try, located in a most favorable climate, and directed 
by an able astronomer of wide experience, is so 
closely associated with a vigorous and rapidly develop- 
ing university. It will be its high privilege not only 
to make significant contributions to our knowledge of 
the universe — knowledge that promotes the progress 
of which it is itself the true measure — ^but to inspire 
eager youth who, when we of the older generation one 
by one lay down the torch, will 

Take ... the splendor, carry It out of sight 
Into the great new age (we) must not know 
Into the great new realm (we) must not tread. 

Robkmp G. Attkek 

Lick OasKavATOET 
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CHARLES PROTEUS STEINMETZ" 

The whole worlds through its orators and writers, 
has expressed so beautifully and so well its apprecia- 
tion of Charles Proteus Steinmetz that if I attempted 
to express what is in my heart, it would be but to re- 
peat what has already been said much better by 
others. However, as his devoted friend and intimate 
associate for one third of a century, as one who recog- 
nized his groat talents when he was unknown, and 
surrounded him with a favorable environment for the 
development of his genius, I regard it as a privilege 
to publicly endorse all that has been said of his use- 
fulness, his commanding genius, his inspiring per- 
sonality. This cheerful, patient, kindly spirit, this 
zealous student of nature and lover of humanity was 
your friend and ray friend. 

1 have been asked to speak of his scientific attain- 
ments and their meaning to the world. To do this 
properly would be to cover much of the history of the 
electrical industry during the past 30 years. I must 
confine myself to sketching such features as seem of 
most importanec and possibly of greatest interest. 

Thirty years ago I first met Steinmetz. The occa- 
sion was as follows: The General Electric Company 
had been recently formed by the union of the Edison 
Company and the Thomson-Houston Company, 
which brought into one enterprise the results of the 
work of Edison, Elihu Thomson and many other early 
pioneers in the fields of arc and incandescent lighting, 
electric traction and industrial motor application. 

Rudolph Eichmeyer, of Yonkers, had developed 
some interesting designs for electric traction purposes, 
and certain novel and economical forms of windings 
for armatures of electrical machines. I was then in 
charge of the manufacturing and engineering of our 
company and my views were sought os to the desir- 
ability of acquiring Eicbmeyer's work. I remember 
giving hearty approval, with the understanding that 
we should thereby secure the services for our com- 
pany of a young engineer named Steinmetz. I had 
read articles by him which impressed me with his 
originality and intellectual power, and believed that 
he would prove a valuable addition to our engineer- 
ing force. 

I shall never forget our first meeting at Eichmeyer's 
workshop in Yonkers. I was startled, and somewhat 
disappointed by the strange sight of a small, frail 
body surmounted by a large head, with long hair 
hanging to the shoulders, clothed in an old cardigan 
jacket, cigar in mouth, sitting crosal egged on a lab- 
oratory work table. My disappointment was but 
momentary and completely disappeared the moment 
he began to talk. I instantly felt the strange power 

1 Address delivered at the Memorial Meeting in 
Schenectady, October 31, 1923. 


of his piercing but kindly eyes, and os he oontinned, 
his enthusiasm, hia earnestness, his dear oonoeptions 
and marvelous grasp of engineering problems con- 
vinced me that wo had made a great find. It needed 
no prophetic insight to realize that here was a great 
man, one who spoke with the authority of accurate 
and profound knowledge and one who, if given the 
opportunity, was destined to render great service to 
our industry. 

1 was delighted when, without a moment's hesita- 
tion, he accepted my suggestion that he come with us. 

Steinmetz had already made his first important con- 
tribution to electrical science in investigations of 
magnetism, and especially in formulating and deter- 
mining the laws governing the losses in iron subjected 
to varying magnetic induction. He showed that the 
hysteresis varied as the 1.6 power of the density of 
magnetic fiux. This made possible for the first time 
the exact predetermination of the so-called iron losses 
in the armatures of electric motors and generators 
and in the tranafonners and other electrical apparatus 
employing iron. As a result, the quality of our elec- 
trical machinery was improved, and the weight and 
costs reduced. It is difficult at this date to realize the 
fundamental importance of this one contribution to 
the orderly and definite progress of the electrical in- 
dustry. 

During the first decade of the commercial applica- 
tion of electricity to light and power which may be 
said to cover the period between 1880 and 1890, direct 
current only was used. This was the basis of the 
Edison system, the Thomson-Houston arc system, the 
Vanderpool and Sprague railway motor systems. The 
laws governing the flow of direct current were simple 
and easily understood, and could be treated by mathe- 
matics of the most elementary character. 

About the time Steinmetz came with the General 
Electric Company in 1893, the use of alternating cur- 
rent for lighting, power and other purposes was just 
beginning to be of demonstrated commercial value. 
Advance in the commercial use of alternating current 
was hindered by the extreme difficulty of understand- 
ing the technical nature of its action and of the vari- 
ous phenomena connected therewith. The engineer 
who had been working with direct current found it 
difficult to understand and therefore to correctly de- 
sign alternating current apparatus. While the prob- 
lems of the direct current apparatus and electric cir- 
cuits could bo treated by the simplest mathematics 
such as ordinary arithmetic, the alternating current, 
Involving such phenomena as reactance, capacity, 
leading and lagging currents, phase displacements, 
etc., eould apparently only be solved by higher mathe- 
matics Involving the use of calculus methods which 
were not generally familiar to the engineers of those 
days. Even skilled mathematicians familiar with such 
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methods made alow and difficult progress in the solu- 
tion of the problems which arose daily, 

SteinmetE took hold of this situation with character- 
istic energy, and soon brought order out of chaos. He 
abolished the mystery and obscurity surrounding A. G. 
apparatus and soon taught our engineers how to de- 
sign such machines with as much ease and certainty 
as those employing the old familiar direct current. 

He had already made the discovery that alternating 
Current problems could be attacked and solved with 
success by the use of what was known as complex 
quantities. By the nee of this system he not only was 
able to solve these problems himself, but to teach our 
engineers to do the same work by methods almost as 
simple as ordinary arithmetic and algebra. Stein- 
metE himself regarded this as one of his greatest con- 
tributions and called it the development of the '^sym- 
bolic method of alternating current calculations/' 
This method was found to be so powerful, accurate 
and rapid that its use was not confined to the engi- 
beers of our company, but rapidly spread throughout 
the world. He preferred to use this mathematical 
method in the treatment of all problems of alternating 
current engineering which arose and advocated its use 
before the American Society of Electrical Engineers 
in numerous papers, and embodied it in the text-books 
of which he was author. 

Not only did the adoption of these mathematical 
methods open the door to many to do useful design 
work who otherwise could not have done so, but it 
enormously increased the speed with which definite 
and accurate calculations and designs could be made. 
It furnished the engineer with a powerful tool which 
multiplied his power with just as much certainty as 
the machine tool improves and multiplies the useful- 
ness of the ordinary workman. 

It was fortunate indeed for our company and for 
the electrical industry that Steinmetz became asso- 
ciated with us at the critical time when the alternat- 
ing current development had just started. It is not 
too much to say that his genius and creative ability, 
not only in his own personal work, but in advocating 
and obtaining the general use of a simple mathemati- 
cal system for treatment of A. C. problems, were 
largely responsible for the rapid progress made in 
the commercial introduction of alternating current ap- 
paratus. 

Steinmetz's practical inventions literally cover the 
entire field of electrical applications: Generators, 
motors, transformers, lightning arresters, lightmg, 
heating and electrochemical operations. Of these 
many inventions, which were set forth in some 200 
patents, perhaps the most important are the induction 
regulator, the method of place traisformation, as 
from two phase to three phase, and the metallic elec- 
trode arc lamp. 


His experimental work in are lighting led to the 
production of the magnetite arc. The practical ad- 
vantage of this type of lamp is found in the extreme 
length of time which the metallic electrode will bum 
without recharging — these electrodes burning 200 
hours contrasted with a life of 70 hours in the carbon 
are used before his time. The efficiency also of this 
t 3 'pe of lamp, especially in small units of illumina- 
tion, was of great commercial value. 

He devoted much time to the development of the 
mercury arc and by his masterly methods did much 
to improve this interesting and important type of il- 
lumination. These and many other of his inventions 
have found permanent and extensive use in the in- 
dustry. 

During the last ten years, when alternating current 
power transmission lines of great length, carrying 
large amounts of energy, have spread all over the 
country, to use his own words, “an old enemy became 
more and more formidable— lightning,'’ and for many 
years the great problem which pertained to the suc- 
cessful development of electrical engineering was that 
of protection from lightning. Before this could be 
undertaken with reasonable hope of success we must 
know a great deal more about lightning and centered 
phenomena. This led to the investigation of transient 
phenomena. It was soon found that while lightning 
might have been the criminal which started the trouble 
in the electrical system, the damage and destruction 
was not done by lightning, but by the electric machine 
power back of the circuit which was let loose and got 
out of control by the disturbance initiated by light- 
ning. He goes on to say that the study of the phe- 
nomena produced by lightning effects could in general 
be grouped under the name of “transients” because, 
unlike the direct and alternating currents which flow 
continuously, these disturbances last a limited time 
only. The study of this problem led him to produce 
his famous “lightning” generator of which so much 
has been told in the public press. In the hands of 
SteinmetE and his assistants such progress has been 
made that the nature of the phenomenon has been so 
elucidated that as a result it is possible to proceed 
with confidence in the further development of the 
large high-powered transmission systems, making 
possible Steinmetz’s vision that the day was rapidly 
approaching when the electrical engineer would sup- 
ply the world’s requirements of energy over transmis- 
sion lines which would cover the country with a net- 
work similar to that of the railways, the one taking 
care of the distribution and supply of energy, and 
the other carrying the materials. 

Steinmetz was an ardent believer in the value of 
education. He not only found time to aid the educa- 
tional work of Schenectady, but became president of 
the national association of corporation schools and 
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lecturer at Union College, In a masterly address, 
upon retiring as President o£ the American Institute 
of Electrical Engineers in 1902, he stated that all 
future progress in science and engineering depends 
upon the young generation, and to insure unbroken 
advance it is of preeminent importance that the com- 
ing generation enters the field properly fitted for the 
work. 

His personal example, his spoken words and his 
writings have hod a powerful and beneficial influence 
upon the development of education, especially tech- 
nical education in this country. 

That I have not overstated the value of Steinmetz’s 
work in this early period is indicated by the message 
of an eminent electrical engineer, Professor Harris J. 
Ryan, president of the American Institute of Elec- 
trical Engineers, who says: “Through a period of 
years Dr. Steinmetz stood almost alone as the one 
electrical engineer in the world capable of defining 
and solving the many perplexing problems encountered 
for the understanding and improvement of the trans- 
former, induction motor, alternator and polyphase 
high voltage system, the modern fundamental imple- 
ments of the electrical engineer.” 

That the value of Steinmetz's services were not lim- 
ited to the General Electric organization is well 
known, but it is satisfactory to have the testimony to 
that effect by the president of a great electrical manu- 
facturing company who states : “He has been such an 
outstanding figure in engineering work for so many 
years and is so well known to the public that his death 
will be a great loss not only to the profession but to 
people generally.” 

One of our largest customers offers the following 
tribute: “He was untiring in his devotion to the de- 
velopment of the electrical industry and in his poss- 
ing the industry has suffered an irreparable loss.” 

From far Japan comes the following comprehen- 
sive and beautiful encomium : “He spent lus life serv- 
ing humanity.” 

A representative of the greatest electrical manufac- 
turing company in Germany offers the following trib- 
ute : “It will always remain one of the highest merits 
of your company that he found here the congenial en- 
vironment and support necessary for a genius like his 
to develop to the fullest benefit of mankind.” 

Professor Elihu Thomson, one of our country's 
greatest scientists and electrical engineers, a man 
whom all the world delights to honor, sends this trib- 
ute: “In the death of Dr. Steinmetz the science of 
electrical engineering has lost a great leader, whose 
talents were most exceptional. Nearly a third of a 
century has passed since he displayed a faculty 
amounting to genius in the application of mathemati- 
cal methods to the solution of difficult problems in 
electrical work, and throughout the subsequent period 


this special work of his has b^n followed up nnre^ 
mittingly. His numerous books and papers, his lec- 
tures and discussions will in themselves constitute an, 
imperishable monument for all time. His long con- 
nection with the General Electric Company gave him 
the needed opportunity to put into extensive practice 
his ideas, and the resulting value to the industry itself 
can not be measured or estimated. The whole science 
of transient phenomena in electric ciroaits is virtually 
his, and he had the qualities of the patient teacher 
and expositor to those seeking information as stu- 
dents or listeners to his discourses. Only those who 
have followed his career, so full and so fruitful, can 
know the vacancy created by his absence from among 
us.” 

I must now bring to a close this inadequate sketch 
of the contributions of this remarkable man to the de- 
velopment of the electrical science and industry. Dur- 
ing his short life he rendered services of the most 
conspicuous eharacter and inestimable value. 

He was the author of many original scientific 
papers and of a large number of electrical books 
which have been the accepted standards in colleges, 
laboratories and workshops everywhere. 

He was a prolific inventor, a skilled mathematician, 
a trained engineer and an inspiring teacher. Our 
generation has produced men who have equalled or ex- 
celled him in some one of these fields, but no one has 
arisen who, to such a superlative degree, combined 
the qualities of inventor, mathematician, engineer and 
teacher. 

He possessed a marvelous insight into scientific phe- 
nomena and unequalled ability to explain in simple 
language the most difficult end abstruse problems. 

Countless electrical engineers now occupying posi- 
tions of great importance in our company and else- 
where in the world gladly give testimony of their debt 
to him. 

He was patient, sympathetic, cheerful and ever 
willing to share his great gifts with all those who 
sought his counsel. 

He loved children and they loved him. A neighbor 
and his wife were mourning his loss in the presence 
of their children, when the father exclaimed with deep 
emotion, “and he was my friend.” His little son of 
seven years looked up from his play and said: “Ho 
was my friend, too, daddy.” 

We, his fellow citizens, friends and associates, join 
the great world in mourning his loss, but may our 
grief be tempered by the memory of his great achieve- 
ments which make his name the synonym of high 
service to humanity. 

E. W. Rick, Je. 

Honorary Chairman or th» Boakp, 

General Electric Oomtant 
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SCIENTIFIC EVENTS 

THE NORTHWEST SCIENTIFIC 
ASSOCIATION 

The Northwest Scientific Association was organ- 
ised at a meeting held at 4:00 P. M., April 6, 1923^ 
in the Lewis and Clark High School^ Spokane, im- 
mediately following the regular sessions of the Inland 
Empire Teachers Association According to the 
newly adopted constitution, the object of the associa- 
tion ^^shall be the promotion of scientific research 
and the diffusion of scientific knowledge.” 

This new association opens its doors to any one 
interested in the various lines of scientific endeavor 
in botany, bacteriology, zoology, agriculture, mathe- 
matics, astronomy, physics, chemistry, geology and 
geography, antliropology, ethnology, psychology, 
education, social and economic sciences, historical 
and philological science, engineering, medical science 
and manufactures and commerce. It is the expecta- 
tion that the membership will be drawn very largely 
from the Pacific Northwest, including the states of 
Oregon, Idaho, Montana and Washington and the 
Canadian provinces of British Columbia, Alberta and 
Saskatchewan. 

Forty-five charter members were enrolled at the 
organization meeting, which was brought about very 
largely tlirough the efforts of Professor Thomas 
Large, of the Lewis and Clark High School, Spokane. 
Opportunity has been offered for any others inter- 
ested in science to become charter members and as a 
result the original group has been increased to 134 
on June 30, when the list of charter members was 
closed. It is confidently expected that the new or- 
ganization will become a real dynamic force in the 
northwest. 

One or more regular meetings will be held each 
year for the presentation and discussion of papers. 
As the membership grows, it is expected that special 
divisions or sections will be organized, but this will 
depend entirely upon the merabersliip and the inter- 
est manifested. This association is being welcomed 
by scientific workers of the Pacific northwest, as it 
will bring together groups that have been unable to 
attend the scientific meetings east of the Rockies or 
the distant Pacific Coast meetings. 

It is not the idea of the association to interfere 
with any existing scientific societies, clubs or organi- 
zations^ but it is the hope that the association may 
bring about an affiliation of the various local organi- 
zations. It is hoped that local groups or clubs will 
be organized in the various universities, colleges, nor- 
mal schools, high schools or communities which will 
promote acquaintance and friendship among scientific 
workers and stimulate a more active interest in sci- 
ence and scientific research. 


The officers of the association are as follows; 

President, Dean M. P. Angell, University of Idaho, 
Moscow, Idaho. 

Vice-president, Dr. Curtis Merriman, Cheney Normal 
School, Cheney, Washington. 

Secretary, Dr. P. D. Heald, State College of Wash- 
ington, Pullman, Washington. 

Treaswrer, Professor E. B. Harris, Spokane University, 
Spokane, Washington. 

CottneiZors, Dr. Morton T. Elrod, University of Mon- 
tana, Missoula, Montana; Dr. A. L. Molander, State 
College of Washington, Pullman, Washington; Dr. H. 8. 
Brodo, Whitman College, Walla Walla, Washington. 

F. D. Heald, 
Secretary 

THE PENNSYLVANIA STATE COLLEGE 
BRANCH 

The local branch of the American Association for 
the Advancement of Science at The Pennsylvania 
State College held a symposium on “Fuel utilization” 
on Monday, October 29. The meeting was held in 
two sections, one from 4 : 30 P. M. to 6 : 00 P, M. and 
from 7 : 30 P. M. to 10 ; 00 P. M. with intermission 
with dinner for the members and guests at six o^clock. 
The program was as follows: 

4;30 P.M. 

Introduction and discussion of comhibstion principles: 
Dean E. A. Holbrook, of the School of Mines. 

Sources and types of natural fuels: Professor C. A. 
Bonink, of the Department of Geology. 

Analysis of the coat of a ton of coal: Professor W. 
E. Chedset, of the Department of Mining. 

Modified and substitute fuels: Dr. D. F. MoParland, 
of the Department of Metallurgy. 

6:00 P.M. 

Intermission and dinner at the University Club, 

7:30 P.M. (immediately following dinner). 

Heating the small house: Professor P. G. Heohlkr, 
of the Department of Mechanical Engineering. 

The comfort zone in house heating: Professor A. J. 
Wood, of the Department of Mechanical Engineer- 
ing. 

The meeting was open to members and their wives 
and to members of the teaching and experimental 
staffs of the School of Engineering and the School of 
Mines, There was a good attendance, since tlie appli- 
cation of the principles of Fuel Utilization to house 
heating is a timely topic and one of considerable in- 
terest to householders. 

THE AMERICAN SOCIETY OF NATURALISTS 

The forty-first annual meeting of the American 
Society of Naturalists will be held in Cincinnati, Ohio, 
on Saturday, December 29, 1923, in affiliation with 
the American Association for the Advancement of 
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Soionoe, and in cooperation with the principal other 
biological societies. The meeting is under the auspices 
of the University of Cincinnati in whose building the 
sessions will be held. 

Several papers on important biological subjects 
may be added to the morning program that is being 
arranged. Papers are not limited to any specific 
phase of the biological sciences^ but should be of as 
general interest as may be. They should also be 
short. Members desiring to present papers should 
submit titles to the secretary before November 15, and 
should state the probable time required, and whether 
blackboard, chart space, lantern, etc., are needed. 

A symposium on the general subject of ^^Morpho- 
genesis” is being arranged for the afternoon, in co- 
operation with the Botanical Society of America and 
the American Society of Zoologists. Participation in 
the symposiums by Professors Harrison, Buller, Har- 
per and others is assured. 

The annual dinner, with the address of the presi- 
dent, Professor R. A. Emerson, will be given on Satur- 
day evening. 

Headquarters of the society will be at the Hotel 
Gibson. 

Blank forms for the nomination of candidates for 
membership in the society may be obtained from the 
secretary. Attention is called to the rule that nomina- 
tions must be in the hands of the executive committee 
at least a year before being acted upon. Accordingly, 
nominations to be voted upon in 1924 must reach the 
secretary before the close of the meeting of 1923. 

A. Franklin Shull, 
Secretary 

IJNIVBRfilTT OF MICHIGAN, 

Ann Arbor, Michigan 

THE MATHEMATICAL ASSOCIATION OF 
AMERICA 

The eighth annual meeting of the Mathematical 
Association of America will be held at the University 
of Cincinnati on Thursday and Friday, December 27^ 
28, in affiliation with the American Association for 
the Advancement of Science, and the Chicago Section 
of the American Mathematical Society. On Friday 
afternoon there will be a joint session of the organiza- 
tions, and on Friday evening there will be the usual 
joint dinner. At the first session of the association 
on Thursday afternoon, President Carmichael will 
deliver his presidential retiring address on the “Pres- 
ent state of the difference calculus and its prospect 
for the future.” Other papers for this session and 
for the session on Friday morning will be announced 
in the full program which will be sent to members as 
usual early in December. At the joint session on 
Friday afternoon there will be addresses by Professor 
G. A. Miller as retiring chairman of Section A of the 


American Association for the Advancement of Science 
on “American mathematics during three quarters of 
a century,” by Professor A. B, Coble as retiring 
chairman of the Chicago Section “On the equation of 
the eighth degree,” and by Professor L. E. Dickson on 
“Algebras and their arithmetics, ’’ by invitation of the 
Mathematical Association and of the Chicago Section. 

Because of the Cincinnati meeting of the American 
Association for the Advancement of Science, our 
members will enjoy a reduced rate for these meetings, 
amounting to a fare and a half, This will thus afford 
an unusual opportunity for our members throughout 
the Middle West, as well as from points farther west 
and oast. 

The Hotel Sinton will be the headquarters for the 
members of the Mathematical Association. 

W. D. Cairns, 
Secretary 

THE THORNDIKE MEMORIAL LABORA- 
TORY OF THE BOSTON CITY 
HOSPITAL 

The Thorndike Memorial Laboratory of the Boston 
City Hospital was formally opened on November 16. 
The dedication exercises were presided over by Dr. 
Henry S. Rowen, representing the board of trustees, 
and addresses were made by His Honor, James M. 
Curley, Mayor of Boston; Dr. William J. Mayo, of 
Rochester, Minnesota, and Dr. Townsend W. Thorn- 
dike, of Boston. 

The new building was made possible by the bequest 
of the late Mr. George L. Thorndike, a merchant of 
Boston, who loft his residuary estate to the trustees 
of the Boston City Hospital for the erection of a 
building which was to be equipped and supported by 
the city. The basement and ground floor are devoted 
to the X-ray department and the three upper floors 
form a division for clinical research. The second floor 
is a ward for nineteen beds, the majority being in 
single or double rooms, while the third and fourth 
floors contain laboratories for research in chemistry, 
physiology and biology. 

The Boston City Hospital has at present about 
1,200 beds and from this large number of patients 
selected groups will be taken to the Thorndike Me- 
morial Laboratory for special investigation. The 
members of the laboratory staff will be in port men 
who are on salary and are devoting themselves largely 
or entirely to research work, and in part volunteer 
assistants who give approximately half time to re- 
search. The members of the staff at present are: 
Francis W. Peabody, director; Joseph T. Weam, 
Thomas E. Buckman, Robert N, Nye, Henry Jackson, 
Jr., G. 0. Broun, Percy B. Davidson, Elmer H. 
Heath, Donald S. King, Gull! Lindh Muller. 
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Thft budget of the laboratory, both aalariea and 
mmiing expeaaes, is borne by the City of Boston. 
Its establishment thus ooxistitutes a striking instance 
of the recognition of the value of research to a gen- 
eral hosiptal by the trustees of a municipal institution. 


SCIENTIFIC NOTES AND NEWS 

Thb Nobel prize for medicine for 1922 has been 
divided between Professor Archibald V. Hill, pro- 
fewor of physiology in University College, London, 
and Professor Otto Meyerhof, professor of physiol- 
ogy in the University at Kiel, for work on muscular 
contraction. 

Ur. J. J. R. McLicod and Dr. F. G. Banting, be- 
tween whom the Nobel prize for medicine for 1923 
was divided, have each again divided the prize, so that 
Dr, J. B. Collip, professor in the University of 
Alberta, and Dr. Best, collaborators in the work, will 
each receive $10,000. 

Dr, William W. Keen will receive an honorary 
doctor’s degree from the University of Paris on 
November 24, at the opening exercises at the Sorbonne 
amphitheater. 

A SPECIAL congregation of the University of Man- 
chester was held on November 10, when the Earl of 
Crawford, K.T., was installed as chancellor and hon- 
orary degrees were conferred on a number of distin- 
guished persons, including Dr. J. Q. Adami, F.R.S., 
Vice-chancellor of the University of Liverpool; Sir 
Arthur Keith, F.R.S,, conservator of the museum of 
the Royal College of Surgeons of England, and Sir 
J. Q. Frazer, F.R.S., author of The Golden Bough. 

The gold medal of the Royal Society of Medicine 
was presented to Dr. F. Gowland Hopkins, F.R.S., 
Sir William Dunn professor of biochemistry in the 
University of Cambridge, when on October 30 Pro- 
fessor Hopkins delivered an address on Stimulants 
of growth.” 

Mr. Rosita Forbes, the English explorer, was pre- 
sented with the gold medal of the French Geographi- 
cal Society on November 7 after she had delivered a 
lecture on her experiences. Mrs, Forbes recently 
returned from a trip to Morocco. 

Dr. Charles H. Mato, Rochester, Minn., ' was 
elected president of the American College of Surgeons 
at the annual meeting held in Chicago on October 25, 

Sir Arthur Chance was elected president of the 
fitoyal Academy of Medicine of Ireland on October 12. 

Bohuslav Braunbr, professor of chemistry in the 
fiobemian University, Prague, has been elected an 
heaorary foreign member of the French Chemical 


Tm Journal of the American Medical Association 
writes: 'The tribute to Professor C, Eijkman on the 
twenty-fifth anniversary of his professorship at 
Utreeht was an imposing ceremony. An album was 
presented with signatures of the Netherlands friends 
and another is on the way from the Dutch East In- 
dies, and thirteen brief addresses were made by repre- 
sentatives of the government and scientific societies, 
including the Society of American Bacteriologists. 
The microbiologists cited a long list of Eijkman’s 
innovations, such as his test for fermentation and his 
study of thermolabile substances which check bacterial 
growth. A fund was endowed in his name to provide 
a medal for achievement in tropical medicine.” 

At the annual meeting of the Royal Society of 
Edinburgh, on October 22, the following council and 
office bearers were elected : President, Professor Fred- 
erick 0. Bower. Vice-presidents, Major-General W. 
B. Bannerman, Dr. W. A. Tait, Principal J. C. Irvine, 
Lord Salvesen, Professor J. H. Ashworth and Pro- 
fessor T. H. Beare. General Secretary, Professor R, 
A. Sampson. Secretaries to Ordinary Meetings, Dr. 
A, Lauder and Professor W. Wright Smith. Treas- 
urer, Dr. J. Currie, Curator of Library Museum, 
Dr. A, Crichton Mitchell. Councillors, Professor H. 
S. Allen, Sir Robert Greig, Dr. J. Ritchie, Professors 
E, M. Wedderbum, T. H. Bryce, J. Y, Simpson, 
D’Arcy Thomson, Sir James Walker, E. T. Whit- 
taker and H. Briggs, W. L. Calderwood and Profes- 
sor T. J, Jehu. 

The College of Physicians of Philadelphia has 
awarded the Alvarenga prize of $300 to Dr. Edward 
P. Heller, Kansas City, Mo., for his essay entitled: 
"Treatise on Echinococcus Disease.” The next award 
of the prize will be made on July 14, 1924, provided 
an essay deemed by the committee of award worthy 
of the prize shall have been offered. 

August Mkrz, of Heller and Merz, has been elected 
chairman of the dyestuffs section of the Synthetic 
Organic Chemical Manufacturers Association, New 
York City, to fill the vacancy caused by the death of 
Fred R. Singer. 

Dr. W. Lee Lewis, head of the department of 
chemistry of Northwestern University, has been ap- 
pointed director of scientific research for the Insti- 
tute of American Meat Packers with headquarters in 
Chicago. The purpose of this division of the Insti- 
tute’s activities is to make a study of the research 
problems presented by the packing industry. The 
trustees of Northwestern University have granted Dr, 
Lewis a leave of absence from February 1, 1924, for 
a period of one year in order to allow him to devote 
his time to the organization of this work. This ar- 
rangement includes the continuation of the direction 
of research work under Dr. Lewis on carbohydrates 
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and organic arsenic compounds now being carried on 
at the university. During Dr. Lewis's absence Pro- 
fessor Frank C. Whitmore will serve as acting chair- 
man of the department. 

Otto M. Rau, power specialist of Philadelphia, has 
been appointed in a consulting capacity to the staff 
of the Giant Power Survey for Pennsylvania. 

At the inauguration of Dr. Herbert Spencer 
Hadley as chancellor of Washington University, 
which occurred on November 10, the American Asso- 
ciation for the Advancement of Science was officially 
represented by Dr. George T. Moore, director of the 
Missouri Botanical Garden. 

Db. J. Walter Fewkks, chief of the bureau of 
American etlinology of the Smithsonian Institution, 
left on November 5 for Florida, where for several 
months he will investigate Indian mounds and other 
relics of the pre-Columbian Indians. 

Db. Fbedekick L. Hoffman, of Wellesley Hills, 
consulting statistician of the Prudential Insurance 
Company of America, sailed on November 10 to at- 
tend the Belgian cancer congress wliich will be held 
in Brussels from November 18 to 20. Dr. Hoffman 
will make an address on “Cancer and civilisation." 
He expects to return to the United States early in 
December. 

Paul F. Clark, professor of medical bacteriology 
in the University of Wisconsin, has recently returned 
from a semester's leave of absence spent in travel and 
study in Europe. After serving as a delegate at the 
Pasteur Centenary in Paris, Professor Clark worked 
in the laboratory of the Pasteur Institute in Brussels, 
under Professor Jules Bordet, and in the Molteno 
Institute of Parasitology in Cambridge, under Pro- 
fessor George H. F. Nuttall. Later in tlie summer 
he visited the laboratories of the more important Lon- 
don hospitals and of the University of Oxford. 

J, B. Lovxjoy, a vic^presidcnt and director of the 
General Electric Company, wlio sailed from Van- 
couver, B. C., for Japan soon after the catastrophe, 
to assist in relief and reconstruction, will remain in 
that country for some time to promote rehabilitation, 
particularly of electrical projects. Mr. Lovejoy has 
for many years been interested in the foreign activi- 
ties of the General Electric Company. 

Dr. James N. Hart, dean of University of Maine, 
and for the past thirty years head of the department 
of mathematics, has been granted leave of absence by 
the trustees. 

D. R. Hoaoland, associate professor of plant nutri- 
tion of the University of California, and W. Metcalf, 
associate professor of forestry, have been given a 


year’s sabbatical leave of absence for foreign travel 
and study. 

The anniversary discourse of the New York Acad- 
emy of Medicine was delivered on November 1 by Dr. 
William S. Thayer, of Baltimore, his subject being 
“Studies on acute bacterial endocarditis." 

Mr. Gerard Swofe, of the General Electric Com- 
pany, gave the first Aldred lecture at the Massachu- 
setts Institute of Technology on November 9. His 
subject was “The engineer's place in society.” 

Dr. S. C. Lind, chief chemist of the Bureau of 
Mines, addressed the Chemical Club at Princeton 
University on November 8 on “Are gaseous ions chem- 
ically active?” 

Mb. F, E. Matthks, of the U. 8. Geological Sur- 
vey, gave a lecture on November 3 before the Brook- 
lyn Institute of Arts and Sciences on “The cliffs and 
waterfalls of the Yosemite Valley.” 

The Stamford Chemical Society, of Stamford, 
Conn., was addressed at their October meeting fay 
Dr. R. B. Moore, formerly of the Bureau of Mines, 
who spoke on the development of the production of 
helium during the war and at the present time. 

The second John M. Dodson lecture of the Alumni 
Association of Rush Medical College will be delivered 
by Professor Arthur Biedl, University of Prague, in 
the amphitheater of Rush Medical College on Novem- 
ber 23 at 4:30 P. M. The subject will be “The 
nervous and endocrine control of the functions of the 
alimentary tract.” 

Dr. William Edward Qallie, of Toronto, has been 
appointed Hunterian professor and lecturer at the 
Royal College of Sutgeons, London, England, for 
April, 1924. His subject will be “Living sutures.” 

Dr. Arthur Dunn Pitcher, professor of mathe- 
matics of Adelbert College, Western Reserve Univer- 
sity, since 1916, died on October 6. 

John T. Hedrick, S.J., died at St. Androws-on- 
Hudaon, near Poughkeepsie, N. Y., on October 24 in 
his seventy-first year. He bad been astronomer, and 
then director, at the Georgetown College Observatory 
for many years. Failing health obliged him to retire 
to St. Andrews. 

George Wharton James, of Pasadena, California, 
known as an explorer and ethnologist, died on Novem- 
ber 8, aged sixty-five years, at St. Helena, California. 

Dr. a. a, Rambaut, F.R.S., formerly professor o£ 
astronomy in the University of Dublin and roya) 
astronomer of Ireland, the Badcliffe Observer at the 
University of Oxford, died on November 4, aged 
gixty*four years. 
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Th£ death is announced of Dr, P. FriedlM.nder, 
privat-dozent for organic chemistry and technical 
organic technology in the Technical Hochsehnle at 
Darmstadt. Dr. Friedlandcr is well known for his 
Investigations on the chemistry of dyestuffs and for 
his work '^Fortschritte der Teerfarbenfabrikation/' 
which appeared in twelve volumes. 

Dr. Karl Fluggk, emeritus professor of hygiene 
at Berlin, has died at the age of seventy-six years. 
The Fliigge foundation was organized in his honor on 
his seventy-fifth birthday. 

Nature states that a movement is on foot to com- 
memorate the late Sir Isaac Bay ley Balfour. An 
area of 50 acres in Glenbrantor Forest, Argyllshire, 
where the plants raised at the Botanic Garden, Edin- 
burgh, can be cultivated under suitable conditions 
and where trials may be made in the rearing of 
newly imported conifers and other trees, has been 
secured for the purpose. It is proposed that the area 
shall be called the Bay ley Balfour Arboretum or 
Garden, and that the memorial shall take the form of 
a rest-house for the use of visitors. Subscriptions 
towards the memorial are solicited. They should be 
sent to the honorary secretary and treasurer, Mr. J. 
Sutherland, 25 Drumsheugh Gardens, Edinburgh. 

The one hundred and twenty-third regular meeting 
of the American Physical Society will be held at the 
Ryerson Physical Laboratory of the University of 
Chicago, on November 30 and December 1, Other 
meetings are scheduled to take place as follows: 
December 27-29, Cincinnati, Annual Meeting; Feb- 
ruary 23, 1924, New York; April 25-26, 1924, Wash- 
ington; Pacific Coast Section — place not yet deter- 
mined. 

Aruakgements for the Washington Meeting of 
the American Chemical Society have been planned 
definitely for the week of April 21, 1924. The coun- 
cil meeting will be on Monday of that week, a gen- 
eral meeting on Tuesday, and the following three 
mornings will be devoted to divisional meetings and 
the afternoons to sightseeing at the technical institu- 
tions in the city. 

The American Institute of Chemical Engineers is 
completing plans for its sixteenth annual meeting to 
be held in Washington, December 6 to 8. 

The Chicago Section of the American Chemical So- 
ciety has originated a plan for this year whereby each 
section will be responsible for one monthly issue of 
Th$ Chemical Bulletin. The Wisconsin Section will 
publish the November issue in cooperation with the 
Milwaukee, Wisconsin, Minnesota, Iowa, Ames, 
Louisville, Nebraska, Kansas City, Dlinois, Purdue 
tmd Arkansas sections. The Chemical Bulletin 
mehes some 2^00 ehemista. 


Dr. Carl Wilhelm L. Charlieb, professor of as- 
tronomy at the University of Lund, and director of 
the Lund Observatory in Sweden, will lecture ett the 
University of California during the summer of 1924. 
Daring the Intorsession, Professor Chari ier will offer 
a course entitled, “The Motion of the Stars.” In the 
Summer Session, which opens June 23, he will con- 
duct a course on “The Distribution of the Stars.” 

The Salters^ Institute of Industrial Chemistry has 
awarded sixty-four grants in aid to cliemical assist- 
ants, occupied in factoiw or other laboratories in or 
near London, to facilitate their further studies. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Mr. Milton S. Hershet, chocolate manufacturer, 
has placed his entire fortune, estimated at sixty mil- 
lion dollars, in trust for the orphanage and industrial 
school founded by him at Hershey, near Harrisburg, 
Pa., in 1909. 

The General Electric Company of New York has 
given $5,000 to the Cavendish Laboratory of the Uni- 
versity of Cambridge, of which Sir Ernest Rutherford 
is the director, to promote investigations, and the Brit- 
ish Thomson-Houston Company £250 for a similar 
purpose. 

The University of London has accepted a gift of 
£10,000 to found a chair of otology and the donor, 
Geoffrey E. Duveen, intends to allocate a further 
£15,000 to University College Hospital to provide for 
the treatment of the deaf. 

Mr. George Blumenthal, of New York, has made 
a gift of 250,000 francs to the University of Paris, to 
be used in the best interests of science and art. 

Dr. Lewis Hill Weed has been named by the trus- 
tees of Johns Hopkins University as dean of the med- 
ical school. Dr. Weed, who is professor of anatomy, 
succeeds Dr. J. Whitridge Williams, who recently re- 
signed to devote his time to the women's clinic of 
Johns Hopkins Hospital, of which he is director. 

Dean Dan T. Gray, of the Alabama Polytechnic 
Institute, has been appointed Dean of the College of 
Agriculture and director of the Agricultural Experi- 
ment Station in the University of Arkansas. It is 
expected that Dean Gray will assume his new duties 
about January 1. 

Dr. Cakl R. Fellers has been appointed associate 
professor in charge of the newly established depart- 
ment of food preservation, University of Washington. 
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Dr, Fellera waa formerly assoeiated with the U. S. 
Bureau of Chemistry and with the National Canners 
Association. 

Norman W. Krase has resigned from the Fixed 
Nitrogen Research Laboratory to accept an instrue- 
torship at Yale University in the department of chem- 
ical engineering. 

Three new instructors have been appointed in the 
geology department of the University of Michigan — 
Dr. Walter A, Ver Wiebe, Mr. R. L. Belknap and 
Miss Ellen Stevenson. 

Mr. M. Dixon, of Emmanuel College, Cambridge, 
has been appointed senior demonstrator in biochemis- 
try for five years. 

Dr. William F. Shanks, who graduated with spe- 
cial distinction in physiology in the University of 
Glasgow, has been appointed professor of physiology 
at the University of Leeds. 


DISCUSSION AND CORRESPONDENCE 

WATER GLASS AS A MOUNTING MEDIUM 

In your issue of July 6, page 13, 'Vater glass’^ is 
recommended as a substitute for Canada balsam as a 
medium for mounting objects for microscopic study. 
In 1870 I experimented with this substance, which at 
first appeared satisfactory, but after some months a 
host of fine acicular crystals developed in it, finally 
obscuring and completely ruining the slides. 

Wm. H. Dall 

U. S. National Museum 

1 HAVE not used water glass in the way described 
by Mr. Dean T. Burk, but have been using it for 
years as a cement for fossils, pure or mixed with 
chalk or plaster of Paris. At first I found it satis- 
factory, being clean, drying quickly and fixing well. 
But after two or three years the glass changed its 
constitution, becoming crystalline, and the pasted ob- 
jects became loose, so that I ejected it at once from 
my laboratory at Petrograd and never used it again. 

I suggest that the same crystallization, and surely 
with the same sad effect, must take place in the water 
glass when used as a mounting medium for micro- 
scopic objects. In any cose, the experience of some 
years is necessary to approve this method. 

The use of water glass as a substitute for shellac in 
mounting insects on points, is, in my opinion, for the 
reason given above, absolutely unacceptable. If such 
a substitute is looked for by entomologists, I would 
recommend them to try the solution of some celluloid 
in acetone, a composition that I have used for years 
very successfully as a cement for fossils. This solu- 
tion is just as handy as water glass, but it has not the 
bconvenience of the latter and can be prepared of 


different eosaiateneieSi an important item in many 
oases. 

The celluloid, remaining after the evaporation of 
acetone, pastes together very strongly, keeps its prop* 
erty practically forever and in oompariaon with shel- 
lac is nearly colorless, unaffected by heat and does 
not snap off. 

T. Tolmaohofe 

CAKNsaiB Museum 

In connection with the article by Dean T. Bark, of 
the University of California, in Science for July 6, 
1 wish to cdl attention to an article which I published 
in the Journal of Applied Microscopy and Laborer 
tory Methods, just twenty years ago, the exact date 
being July, 1903. The method is given in detail, to- 
gether with its advantages and disadvantages, and at 
that time had been in use by myself and associates 
for about two years. 

There are several objections to the use of water 
glass for mounting histological and pathological sec- 
tions, the main ones being its poor clearing power 
and its alkaline reaction, which would have a detri- 
mental effect on many stains. The method is of value 
for certain unstained preparations, notably vegetable 
fibers, if only moderate durability is desired. 

Charles E. M. Fischer 

The Fischer Laboratories, Inc. 

FILING REPRINTS 

Dr. W. G. Fablow filed his reprints in very shal- 
low, fiat drawers, laying them face up, one in a place. 
I began by binding mine into fairly good sized vol- 
umes with an index. Afterwards, having to consult 
one number in a volume repeatedly, I became weary 
of handling the heavy book for the sake of a tiny 
separate and abandoned this method. Ten or fifteen 
years ago 1 adopted one similar to that described by 
Edwin G. Boring in Science, October 26, 1923, and 
have found it very convenient and satisfactory. 

Apparently the only difference is that I buy my 
boxes by the 5-hundred from a box maker and have 
the sides cut beveling at the top so that the top width 
of the side is 2 inches end the bottom width is 7% 
inches, the lower end of the bevel running out at a 
height of 4 inches from the bottom of the box. The 
height of the box is 11 inches, the width of it, outside 
measurement, 3 3/16 inches, giving an inside measure- 
ment of 3 inches. On the back of each one I paste 
a typewritten list of the authors inside, arranged 
alphabetically. I write at the top of each separate, 
on both the front and back, the name of the author, 
hnd the object of the bevel is now apparent because 
when the box is pulled out the upper back comer of 
the separate projects out of the box. By running 
them over with my fingers I can see in a momexli^ 
without looking at the tildes, all I have by a given 



Koi^svvnR xe, lesa] 


8CISN0E 


897 


ftathor, and whichever way I grab up the box — front 
or back. It is so long since I have had any of these 
boxes made that 1 do not remember the cost and, of 
coarse, that would vary with the locality and ma- 
terial. The boxes I have are made of good grade 
pasteboard, about 3/32 inch thick, covered at back 
and joints with black cloth. The only objection to 
such open boxes is dust, but if they are shut into 
glass-faced, unit-size, extra high, bookcase sections, 
the glass front lifting to a horizontal position and 
sliding back over the boxes, the dust difliculty is not 
great. Tiers of these, one above the other, enable one 
to sec at a glance all his separates on a given subject. 
The units I have are about 12 inches deep, 15 inches 
high and each one will hold 9 of these boxes. They 
are known as book-case sections, outside dimensions 
33 inches wide, 13 inches deep and 16% inches high, 
htted with disappearing glass panel door with non- 
binding device, and were purchased from the Globe- 
Wernicke Co. 

Erwik F. Smith 

GERMAN SCIENTIFIC MEN AND RESEARCH 

Ik these sad times of political and economic de- 
pression in Germany, it is worth while to note the in- 
terest that is still maintained in research among the 
German scientists. The writer attended the third an- 
nual congress of the Deutsche Gesellschaft fUr Veter- 
hungswissenschaft which met in Munich from Septem- 
ber 24 to 27 of the present year. The meetings, which 
were held in the anatomical institute of the university, 
were presided over by Richard von Hertwig and were 
attended by three hundred scientists. The program 
was divided into three sections for the reading of 
papers — the botanical papers coming on Monday, the 
zoological on Tuesday, and the anthropological on 
Wednesday, For Thursday, an excursion was planned 
into the Tyrol. 

More important to the writer than the papers read 
was the fact that, in such times as these, university 
professors were willing to spend from their salaries 
(about two hundred and fifty dollars a year) a sum 
equal to one or two weeks' income, and this at a time 
when the railroad fares were to be increased two and 
a half times before their return borne. The excursion 
into the Tyrol was announced as fourth class on the 
railroad and most of those present had traveled fourth 
class to Munich. Black bread without butter at home, 
board seats on the railroad, but genetics at Munich! 
About one fourth of those in attendance were women, 
and women took part in the discussion. Amoqg those 
present were such well known men as Hertwig and 
(jbebol, of Munich; Spemann, of Freiburg; Lehmann, 
of Tubingen; Oehlkers, of Heidelberg; Kniep, of 
Wilrzbnrg; Elenner, of Jena; Winkler, of Hamburg; 
Goldschmidt and the younger von Wettetein, of Dah- 


lem; Bader, of Griefswald, and the elder von Wett* 
stein, of Vienna. 

F. C. Newoombb 

Stuttgart, Germany 

QUOTATIONS 

MINERVALS 

A CONTRIBUTOR to the current number of Science 
named Welsh, writing from Nirvana (not the state 
of beatific freedom from earthly ills, but Nirvana in 
the State of Pennsylvania), makes reply to an earlier 
contributor, Professor Preston Slosson, in the matter 
of the meager salary of Professor Blank as compared 
with the income of John Smith, merchant. Professor 
Slosson, as protagonist for Professor Blank, shows 
that his client’s salary can never be more than $4,500 
at 60, at which age he is retired on half pay — that is, 
less than $2,500; while John Smith, merchant, start- 
ing at 16 years of age as an office boy at a salary 
which Professor Blank does not have until he is 26, 
is at 60 enjoying profits of $25,000 a year as a retired 
stockholder, or ten times the income of Professor 
Blank. He holds that Professor Blank's salary ought 
to be at least $8,000 or $10,000. Otherwise the busi- 
ness world can always outbid the college for the ser- 
vices of able men. Ho contends that the leisure of 
the college man (which is supposed to justify a 
smaller money stipend) is a myth, and that while the 
pleasantness of his occupation is undeniable, if sal- 
aries were cut down on that account some of the 
wealthiest men should have a like cut, since they are 
“hardly happy” away from their offices and would 
enjoy a Latin professorship even less than a Latin 
professor would enjoy a seat in the Stock Exchange. 

Moreover, wldle business has its millionaires, educa- 
tion has none. Its “minervals” are reckoned in thou- 
sands at most. Even the authors of text-books do not 
rise to great wealth. The economic value to society 
of the research scientist of the highest calibre may be 
many times that of the ablest banker or railroad 
president, and yet he may be enjoying but a small 
fraction of the latter's salary (witness Dr. Stein- 
metz's insignificant savings of a lifetime). It would 
be only a fitting recognition to pay these outstanding 
men of science as much at least as a first-class 
“realtor.” 

Comes now Mr. Welsh, of Nirvana, and says that 
John Smith, merchant, is far beyond the average mer- 
chant in his income; that of those who attempt busi- 
ness for themselves 90 per cent, are failures and are 
forced to drop out with their capital completely used 
up; that those who succeed are the moat severely 
selected class in the world; that the average profes- 
sors should be compared not with the successful busi- 
ness man but with his employes, and that they get 
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"all they ore worth to the community.” He even goes 
BO far as to assert that few of these “audible books^” 
as he calls them, benefit the community so much as the 
average clerk, because ^‘their efforts are not directed 
and coordinated” as are those of the clerks. 

Without disparagement of merchant or clerk, it is 
to be rcmombered that it is largely by the guidance 
of those who perform such service as that of Profes- 
sor Blank that we progress toward the true state of 
Nirvana on eaifh. If the real value of these teachers 
and researchers were estimated by what America 
would conceivably be without their intangible, spirit- 
ual contributions, not to mention what their discover- 
ies have added to life's comfort, convenience, length 
and strength, their wages would l>e incalculably aug- 
mented, If for "Professor Blank” were written, for 
example, “Professor Joseph Henry,” is there any sal- 
ary that would be quite adequate to pay civilization's 
debt to this Albany schoolmaster and Princeton pro- 
fessor? The tinkle of the tiny bell that he first rang 
by electricity is soon to be heard by radio around tlie 
world. But the influence of many a professor is felt 
as widely. His merchandise is “better than silver.” 
Hia “minervals,” as his wisdom fees were called in 
ancient times, should, however, be sufficient to per- 
mit him to remain where he can give the highest ser- 
vice to the community, — The New York Times. 


SCIENTIFIC BOOKS 

Labyrinth and Equilibrium. Monographs on Experi- 
mental Biology. By S. S. Maxwell. 163 pp., 
Philadelphia and London; Lippincott, 1923. 

It should be sufficient, for the purposes of most 
reviews, to be able to say that the book had been 
written by one who had actually worked at the prob- 
lems discussed and who had contributed many illumi- 
nating facts in a subject which has been obscure since 
the first pioneer entered the field, I can say this of 
the volume now under discussion. The author's own 
work, so lucidly described in the pages of this book, 
has given us a clearer idea than we have had of the 
mechanism of stimulation of the afferent nerve end- 
ings in the non-auditory portion of the internal ear, 
QoltsE stated the general problem of the function of 
the non-auditory or vestibular portion of the internal 
ear nearly two generations ago. Three things are nec- 
essary: (a) The peripheral receptor and the afferent 
nerve; (b) the central nervous system, and, (c) the 
efferent nerves, together with their effectors — the 
skeletal and various other muscles in the case of the 
present mechanism. The book deals, for the moat 
part, (a) with the relation of the labyrinth to forced 
or abnormal positions of the organism, and to the 
compensatory positions which follow the displacement 
of the animal from its normal position and, (b) with 


the general mechanism of stimulation of the vestib- 
ular endings. These phases of the subject are 
handled with all the clearness which our present 
knowledge of the subject permits. 

The final chapter is on nystagmus, the pecolar oon- 
lar movements resulting from vestibular stimulation; 
the slow movement in one direction, say to the right, 
and a quick movement in the opposite direction. 
Nystagmus is due to some mechanism or mechanisms 
in the central nervous system — the second part of the 
problem as Golts formulated it — and it should not be 
considered as a reflection upon the book to say that 
here the author's hand is a little less sure. Nor is it 
to be taken as a sign that the author is wrong when 
I say that he does not wholly accept some of the opin- 
ions of the reviewer. The problem of the functional 
organization of the nervous system is one of the most 
complicated and perplexing which the biologist has to 
face, and no one has yet given a clear and intelligible 
statement of the organization of the whole mechanism 
for the performance of any single function, nystag- 
mus included. This should be a sufficient apology for 
any lack of certainty of conclusions in the author's 
final chapter. 

Although it is not my purpose to review it here, I 
wish to mention another recent volume on the ves- 
tibule, written by a psychologist.^ Maxwell's volume 
deals principally with the purely objective side of 
vestibular stimulation. Griffith deals with the sub- 
jective or psychological side of some common vestib- 
ular effects. In addition to giving the most complete 
bibliography of the subject of which I am aware, he 
has some remarks upon some common opinions of 
vestibular phenomena upon which neither fact nor 
argument has as yet made much impression. 

P. H, PiKB 

Columbia Uniyersity 


SPECIAL ARTICLES 

A NEW PHOTO-ELECTRIC EFFECT 

REFLECTION OF ELECTRONS INDUCED BY 
LIGHT 

A STUDY of some vacuum tubes containing caesium 
vapor has shown a peculiar photo-electric effect. The 
action of white light on an adsorbed film of caesium 
on nickel seems to cause this surface to reflect elas- 
tically electrons which are made to impinge on it 
The number of electrons that can be thus reflected k 
proportional to the intensity of the light 

Two nickel cylinders, B and C, open at the ends, 
were mounted end to end along the same axis, being 
but slightly separated from one another. Inside of 

1 Griffith, Coleman B.: “An historical survey of vesti- 
bular equilibration," pp. 178. University of DUnok 
Bulletm, XX, No. 6, 1922. 
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eyiinder B was a small tougsten filament A, oaed aa 
a aonree of ^^primary” electrons. The tube contain- 
ing these electrodes was exhansted to a high vacuum 
and some caesium was distilled into it before sealing 
off. Because of the adsorbed him of caesium on the 
tungsten^ electron currents of convenient magnitude 
(50 micro-ampercs) could be obtained at hlamcnt 
temperatures below a red heat (Langmuir and King- 
don, SoiENCE, 57, 68 (1023)). 

By placing a 200-watt Mazda lamp near the tube, 
so that some light entered the open end of cylinder C, 
photo-electric eilects of two kinds were observed. 
The first was the normal photo-electric effect due to 
an adsorbed him of caesium ou the cylinders. If 
either cylinder was made 40 volts or more negative 
with respect to the other, a current of electrons of 
a fraction of a micro-ampere passed from the nega- 
tive to the positive cylinder under the influence of 
the light. By varying the voltage on the lamp it was 
found that this photo-electric current was propor- 
tional to the intensity of the yellow component of the 
white light (6000 A®). The photo-electric current 
was only cut down to about 1/lOth by interposing a 
piece of deep red gloss. 

The second effect produced by light was observed 
only when B and C were both at positive potentials 
with respect to A and the filament A was heated suffi- 
ciently to emit electrons. The effect was manifested 
by an electron current flowing to C (through the 
space) which could not be accounted for by the nor- 
mal photo-electric effect and which continued to flow 
to C even when the potential of B was much higher 
than that of C. 


Typical Photo-Reflection Data 
Tube at Eooin Temperature 
Ec=100 volts EB“fi0 volts Ia= 21.8 microamperes 


Volta 

on 

Lamp 

Light 

Intensity 

Current 
to 0 
micro- 
amperes 

Normal 

Photo 

Effect 

micro- 

amperes 

Photo 

Reflection 

micro- 

amporoB 

Vl 

L 

Ic 

In 

A 

0 

0 

0.14 

0,000 

0,00 

40 

5 

0.18 

0,000 

0.04 

50 

18 

0.28 

0.001 

0.14 

60 

60 

0.52 

0.002 

0.38 

70 

98 

0.87 

0.006 

0.72 

80 

172 

1.21 

0.010 

1.06 

90 

266 

1.26 

0.010 

1.104 

100 

385 

1.28 

0.024 

1.116 

110 

540 

1.30 

0.037 

1.123 

120 

730 

1.32 

0.065 

1.126 

ISO 

960 

1,36 

0.103 

1.12 

140 

1200 

1.39 

0.130 

1.13 


Typical data illustrating this effect are given in the 
table. The cylinders B and C were maintained at 


potentials of 60 and 100 volts respectively, these being 
measured from the filament A. This filament was 
heated to such a temperature that the emission from 
it was 21.8 micro-amperes. 

Since this total emission was always uninfiueneed 
by the amount of light entering the tube, the ob- 
served effect is not due to any variation in the elec- 
tron emission from the filament The light, however, 
did cause a change in the distribution of the current 
between the two cylinders, as indicated by the data in 
the third column, which gives the current to the cyl- 
inder C. In the absence of light a current of only 
0.14 micro-amperes of electrons flowed to C, while 
the remainder flowed to B. Tliis small current to C 
was, however, duo to electrons reflected from the sur- 
face of B rather than electrons coming directly from 
the filament. 

The first column gives the voltage applied to the 
Mazda lamp whose rated voltage was 120. The sec- 
ond column gives in arbitrary units the relative light 
intensity of wave length 6300 A®, calculated from the 
filament temperature by Wien's law for radiation. 

It is seen that the current to C increased with the 
intensity of illumination at first rapidly, but then ap- 
proached a nearly constant limit, A part of this 
current, however, is duo to normal photo-electric cur- 
rent. Column 4 gives the current to the electrode 
C, duo to this normal effect. This was observed by 
lowering the filament temperature to any point lower 
than that at which it ceased emitting electrons. 

Column 5 contains the quantity A — 1^, — 0.14 
— Ijq, which is that part of the increase in current 
to C which is caused by light and which can not he 
accounted for as a normal photo-electric effect. 

This increase in current A varies at first in pro- 
portion to the light intensity L, but then becxnnes 
constant while the light intensity increases from 385 
to 1200. 

A large number of such runs were made with this 
tube, varying such factors as the voltages on B and 
C, the temperature of A, and the bulb temperature, 
and, therefore, the vapor pressure of caesium. The 
effect of transverse and longitudinal magnetic fields 
was also studied. 

The results indicated that below a certain Hght in- 
tensity, which, however, varied with the conditions, 
the quantity A is proportional to L, and in this range 
the ratio of ^ to L is entirely independent of the 
voltages on B and C, the electron emission from the 
filament, the bulb temperature or the presence of a 
magnetic field. 

On the other hand, with light intensities above a 
certain limit (not much greater than the limit pre- 
viously referred to), the quantity A is independent of 
L, hut depends on each of the factors already srnh 
meraied* 
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Thna by plotting A against L a family of carves 
is obtained which has as an envelope a straight line 
passing through the origin. If the light intensity is 
kept constant and the electron emission from A is 
increased from 0 to a large value, A increases at first 
with the emission (with the 1.6iA power of it in one 
set of experiments) and then becomes constant when 
A/L has reached its limiting value. 

These relationships are in many ways analogous to 
those in electron tubes where the current is in general 
limited either by emission from the cathode or by 
space charge, depending upon which limit has the 
lower value. Similarly, we may assume that the 
photo-eloetric reflection may be limited either by the 
number of electrons that strike the electrode, or by 
the amount of light reaching the electrode. 

Although all the characteristics of this effect are 
not yet understood, it seems safe to assume that the 
effect is caused by an activation of an adsorbed 
caesium film by light, the atoms in this film being 
brought to such a state that they cause the impinging 
electrcms to make elastic collisions. 

The effect disappears if the voltage of either B or C 
is brought to zero. When the voltage is less 
than Eg the normal photo-electric effect reverses in 
direction, but A does not do so. The limiting value of 
A for sufficiently high values of L, which we may call 
is greatest when Ec considerably larger than 
Eb- Thus with Ec~ BX), Eb == 00, and 1 a 2f>, 
Al had a value 2.9, while for Ec = 20, Ea= BX), 
and Ia =47, ^as 0.07. The fact that the eflect 
still existed under the latter conditions proves that 
several per cent, of the electrons which are reflected 
from B lose not more than 20 per cent, of their 
energy. 

With Eb kept at 20 volts, wiis 1.4 for 
Ec =^20, and it steadily increased as was low- 
ered below this point, until, at E =:6 volts, there 
was a sharp maximum Another even 

greater maximum of A^ = 4.2 occurred at =L1 
volt. At E = 0.5 volt the effect fell abruptly 
to zero. 

A sharp distinction between the new photo effect, 
measured by A, and the normal effect , is that the 
new effect disappears entirely if a piece of red glass 
is interposed in front of the light source, A falling 
at least to 1/lOOOth of its original value, whereas the 
normal effect decreases only to about one tenth. It is 
probable that the effect is mainly due to light having 
a wave length of about 6300 A® (blue-green). 

A similar activation of a nickel surface causing 
electron reflection has also been found in connection 
with some measurements of the distribution of veloci- 
ties of electrons in the positive column of the mer- 
cury arc, by a method like that described recently for 


measuring positive ion ourrents. (Langmuir, Sonevrev, 
68, 200 (1023)). By introduoing high speed elec- 
trons (40 volts) into the mercury arc by means of a 
heated negatively charged tungsten filament, it was 
found that the ability of a small collecting electrode 
(1 sq. cm area) to take up low speed electrons was 
greatly impaired. 

IbVIKO LA^fGHUXB 

Bbsearcu Laboratory, 

General Electric Company, 

Schenectady, N. Y, 

THE ABNORMAL REFLECTION OF X-RAYS ^ 
BY CRYSTALS 

In recent papers^ we have described experiments 
which show that under certain conditions a crystal of 
potassium iodide deflects x-rays in a way that does 
not obey the ordinary laws of x-ray reflection. The 
discovery and extensive study of these abnormal re- 
flections, called x-peaks, were made by means of ioni- 
zation spectrometers. A number of experiments dem- 
orstrated that the x-peak reflections vanished when 
the voltage fell below the critical voltage required to 
produce the K series lines of iodine. From this we 
conclude that the abnormally reflected rays consisted 
of the characteristic line spectrum excited by the pri- 
mary x-radiation in the iodine atoms of the reflecting 
crystal itself. The angle of reflection from the crystal 
depended in a complicated way upon the angle of in- 
cidence of the primary rays, and the phenomenon can 
not be regarded as ordinary reflection from any single 
set of crystal planes. We took special care to pre- 
vent rays regularly reflected by the various sets oi 
planes from entering the ionization chamber, 

We published in the Journal of the Optical Society 
(l.c.) the reproduction of a photograph taken in such 
a way as to show the x-rays defracted by the crystal 
of potassium iodide. The primary x-rays in this case 
passed through the crystal parallel to an axis. Four 
spots, in addition to that due to the direct beam of 
x-rays, appeared on the photograph in positions cor- 
responding with the data obtained for the x-peaks by 
the ionization spectrometer. Thus the existence of the 
x-peak reflection was confirmed by the photographic 
method. 

A letter from the Geophysical Laboratory has ap- 
peared in Science recently (July 20, p. 62) written 
by Mr. R. W. G. Wyckoff, in which he briefly de- 
scribes experiments with a potassium iodide crystal 
and a photographic plate. The very excellent copies 
of these photographs, which he has been kind enough 
to send us, show no spots that can be attributed to 
the abnormal x-peak reflection. We thought it best 
to delay comment on this letter until we could make 
tProo. Nat Acad, ScL, 8, 90 (1922)} 9, 131 (1923); 
Jovr, Optical Soc., 7, 465 (1923). 
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an dfort to ascertaia wbat the important differences 
really are between Wyokoff’s experiments and onr 
own. This we have not been able to do until very 
recently, because we did not wish to interrupt other 
researches already in progress. 

We have reinvestigated the x-peak phenomenon 
both with the ionixation spectrometer and by means 
of photographs, and the results completely confirm 
our previous conclusions. At least one of these pho> 
tographs with a detailed description of the apparatus 
will be sent for publication in a future paper. The 
photographs show a large number of Laue spots re- 
flected in the ordinary way from the various crystal 
planes together with the four well-defined spots that 
can not be refieoted from any conceivable planes in the 
crystal and which correspond exactly in position with 
the x-pcak reflections. On one of these photographs 
no spots except the central image are more strongly 
marked than those representing the x-peak reflections. 
There can be no doubt as to the reality of these ab- 
normal reflections of the rays by the potassium iodide 
crystal. 

Mr. Wyckoff’s experiments are similar to the origi- 
nal experiments of Laue, Freidrich and Kn ip ping, 
performed eleven years ago. These have been repeated 
over and over again by many scientists. It is not 
likely that such experiments would bring out the ab- 
normal x-peak reflections in any reasonable length of 
time, for, if they did, the abnormal reflections prob- 
ably would have been discovered long ago. The first 
experiments that we, ourselves, performed with photo- 
graphic plates were more or less of the same kind, 
and in these we did not get evidence for the x-peak 
reflection. It was only by modifying the experiments 
that we succeeded in getting this photographic evi- 
dence after many hours of exposure. 

As the x-rays deflected by the crystal can be de- 
tected and measured easily in a few seconds of time 
by their ionizing effects, this indicates the very great 
analyzing power of the ionization method as com- 
pared with the photographic for oeitain purposes.' 

The importmit differences between our experiments 
and the ordinary Laue photographic experiments ap- 
pear to be as follows : 

(a) Mr. Wyokoff applied to the x-ray tube an 
alternating voltage with a peak value of approxi- 
mately 50,000 volts. It required at least 33,000 vdts 
to produce the characteristic radiation of iodine. In 
our experiments we employed a voltage of 75,000 
volts, more than twice as far above the critical voltage 
of iodine as that used by Wyckoff. Farther, our 
voltage was constant, and did not fluctuate with the 
tima The fact that the voltage remained at 75,000 
aU the time means that our primary x^ray beam was 
far ri^er in short x-rays, the kind of rays that pro- 
duce the iodine line tpectrom most eSectiviBly, than 


weir the alternating voltage employed by Wyckoft. 
The difference in, power of producing the character- 
istic radiation of iodine between a constant voltage of 
75,000 volts and an alternating voltage of 50,000 volts 
is very great. 

(b) In the experiment which gave us our best pho- 
tographs we used a single pin hole in a lead sheet to 
define the beam of x-rays incident on the cxystal. 
Thus, the cross-section of this beam was determined 
by the area of the pin hole and that of the focal spot 
on the target of the x-ray tube. Further, the target 
of the x-ray tube was so placed that the rays passing 
through the pin hole almost grazed the target’s sur- 
face on leaving it. This arrangement greatly in- 
creases the intensity of the x-radiation passing 
through a small opening. We have also made experi- 
ments with two pin holes to define the incident beam, 
the arrangement ordinarily used in taking Laue photo- 
graphs and the arrangement which Mr. Wyckoff em- 
ployed. We found that the intensities of all the spots 
on the photographic plate were somewhat reduced by 
inserting this second sheet of lead with a pin hole in 
it, but the intensities of the spots representing the 
x-peak radiation were reduced in a very much greater 
ratio than the others, so that employing two pin holes 
to define the beam decreases the photographic effect 
of the x-poak radiation as compared with that of 
the ordinary refiection. This phenomenon is quite 
marked. It undoubtedly is due to the fact which we 
have mentioned several times, namely, that the char- 
acteristic reflection of x-rays is not as accurate a 
phenomenon as the ordinary reflection of x-rays. In 
the case of the ordinary reflection only those rays of 
given wave-length that are practically parallel to a 
given line are reflected by a given set of planes. In 
the case of the refiection of the characteristic rays, 
the direction of the incident beam does not have to be 
so accurately parallel to the given line. 

(c) We used a somewhat thicker crystal of potas- 
sium iodide than that employed by Wyckoff. As the 
characteristic wave-lengths of iodine lie in the por- 
tion of the spectrum for which iodine is most trans- 
parent, this means that our crystal let through a larger 
proportion of characteristic rays as compared with 
other rays than was the case in Mr. Wyekoff’s experi- 
ments. 

As stated in our papers, we have observed other 
anomalous deflections of x-rays by a crystal much 
weaker than the x-peak reflections. Dickinson* has 
recently detected similar anomalous deflections by the 
photographic method. He explains his results by as- 
suming that they are due to reflections by "small 
ci^ystals individually perfect but with their axes 
sightly inolined to those of the main orystal.’’ This 
hypot^sia does not explain the strong x-peak refieo- 
Aug., 1023, p. 109. 
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tion$, for one can not deduce from it the observed 
oharaeteristies of the x-peak phenomqpa — such, for in- 
stance, as the way in which the angle of redaction de- 
pends upon the angle of incidence of the primary 
beam, the appearance of only one x-peak in each 
quadrant and the fact that the critical voltage is 
always about equal to that of the K series of iodine. 
The influence of the critical absorption of the chem- 
ical elements in the crystal has been indicated on 
many of our published diagrams. 

It is evident from the above-mentioned experiments 
that all the possible reflections of x-rays by a crystal 
such as potassium iodide have not yet been thoroughly 
examined. The i>ossibility of abnormal reflections has 
a direct bearing upon the analysis of crystals by 
means of x-rays, especially upon those methods of 
analysis which require the taking of Laue photo- 
gfraphs. For a completely satisfactory analysis of 
crystals by such a method it would be necessary to 
determine what the wave-length of the various de- 
fleoted beams are. Probably no mistakes would be 
made in analyzing crystals of simple forms, such as 
cubic crystals, but in the more complicated cases the 
fact that abnormal reflections occur must always be 
borne in mind and in case of doubt the wave-lengths 
of the deflected beams should be determined. It 
would be difficult to measure the critical voltages for 
these deflected rays by the photographic method, but 
they could be easily detennined by an ionization spec- 
trometer. 

Haevabd University 

George L. Clark 

William Duane 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

MEETING OF THE EXECUTIVE COMMITTEE 

The meeting was called to order in the board room 
of the Cosmos Club, Washington, at thr«e o^clock on 
the afternoon of October 14 with the following mem- 
bers present : Cattell, Fairchild, Howard, Humphreys, 
Livingston, Osborn, Walcott, Ward. The following 
were absent: Flexner, MacDougal, Noyes. President 
Walcott was elected chairman. The minutes of the 
last meeting were approved as previously circulated. 
The following interim minute of action by mail was 
approved: September 17, 1923. On nomination of 
the section committee of Section M, Mr. John T. Faig 
was elected to be vice-president for Section M and 
chairman of the section for the current year. 

The permanent secretary’s report on the affairs of 
the association was presented in mimeographed form, 
and was accepted. The permanent secretary’s annual 
financial report (of September 30, 1023) was pre- 
sented and accepted, and it was ordered to be audited 
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and presented to the council at the next aimaal 
meeting. 

The treasurer’s report was presented by Mr. John 
L. Wirt, who was present by invitation. It was ac- 
cepted and ordered to bo audited and brought before 
the council at the next annual meeting. 

An appropriation of $4,500 was voted for grants, 
including the recent Newcomb Cleveland gift of $500. 

The permanent secretary reported that tlie project 
of starting a quarterly publication, to include the 
preliminary announcement of the annual meeting, has 
been postponed for the present on account of uncer^ 
tainty as t6 funds. 

The permanent secretary reported that the special 
committee on the philological sciences is active and 
that a program on this subject will be presented at 
the approaching Cincinnati meeting. 

The appointment of Dr. Charles A. Shull, of the 
University of Chicago, to be assistant secretary of the 
association in the place of Dr. Sam F. Trelease, re- 
signed, was approved. This appointment is for the 
period from September 1, 1923, to the end of Uie 
Cincinnati meeting. 

The sponsorship, by the association, of the project 
on the standardization of engineering and scientific 
abbreviations and symbols was approved. The asso- 
ciation becomes sponsor, along with the U. S« Bureau 
of Standards and the Society for the Promotion of 
Engineering Education, for tlie preparation of a as- 
tern of standardized symbols, etc., without any finan- 
cial obligationB on the part of the association. The 
association reserves the right to pass upon the recom- 
mendations of the joint committee, when finally made, 
and, for its own part, to approve or disapprove, in 
whole or in pari The special committee which rep- 
resents the association in this work consists of Dr. 
Henry N. Russell, of Princeton University, chairman; 
Dr. Augustus Trowbridge, of Princeton University, 
and Dr, E. W. Washburn, of the National Research 
Council, 

The question of further publicity for the resolution 
on Pueblo Indian lands (adopted April 22, 1923) 
was left to the general and permanent secretaries, 
with power. The resolution has been widely pub- 
lished and a supply of printed copies is available at 
the permanent secretary’s office. 

One hundred and twenty-six fellows were elected, 
distributed among the sections as follows : Section D, 
1; Section M, 12; Section 0, 112; Section Q, L 

It WES voted that the permanent secretary call a 
meeting of the executive committee on the evening 
of Wednesday, December 26, at Cincinnati, if, in bis 
judgment; there are matters for consideration lhat 
may not be eared for satisfactorily at the forenoon 
meeting on the following day. 

Alter the readit^ of eammunioations f rom th# 
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Briiith Ameiation for the Advaneement of Scienee, 
whieh evidenced the approval of that association, it 
wag voted that the American Association for the 
Advancement of Science shall bold a summer meeting 
at Buffalo, preceding the Toronto meeting of the 
British Association to be held in September, 1924. 

The following resolutions were adopted, regarding 
the permanent endowment of the association and the 
income therefrom: 

(1) IReaolved; That an assistaxit treaBurCr of the asso- 
ciation bo appointed, to servo till the end of the next 
Washington meeting, whose duties shall be to assist the 
treasurer. 

(2; Mesolved: That checks drawn upon the authorized 
account of the association in the Fifth Avenue Bank, of 
New York, be signed by the treasurer or assistant treas- 
urer and countersigned by the president or the permanent 
SQoretaiy of the association. 

(3) Jiesolved: That the treasurer or assistant treasurer 
be authorized to open an account witli the American 
Security and Trust Company, of Washington, in the 
name of the American Association for the Advancement 
of Bcionce with instructions that checks on this account 
be signed by the treasurer or the assistant treasurer and 
countersigned by the president of the association or the 
permanent secretary. 

(4) Bcaolved: That the Finance Committee shall con- 
sist of the treasurer and assistant treasurer and three 
members to be elected by the Executive Committee, one 
each year for a term of three years. 

(5) Bcsolved: That the Finance Committee shall have 
custody of the securities of the association and genera) 
charge of its investments and invested funds, with power 
to sell and deliver any securities belonging to the asso- 
ciation whenever occasion may arise to do so; and the 
president and treasurer, or assistant treasurer, of the 
association are authorized, with the approval of said 
committee, to execute any necessary instrument or in- 
struments of transfer and to affix the corporate seal of 
the association thereto. 

(6) Seaolved: That all moneys appropriated for use 
under allotments to be made by the Committee on Grants 
and not used during the calendar year for which the 
appropriation has been made, shall revert to the treasury 
at the end of that caiendar year. (Appropriations are 
generally made at the annual meeting, at the beginning 
of the calendar year. Allotments ore made by the Com- 
mittee on Grants, and disbursoments are made by the 
treasurer's office in accordance with directions from the 
Committee on Grants. If an allotment be made and 
aooepted by the grantee and the latter wishes not to 
draw the funds— or to draw only part of them — within the 
calendar year for which the appropriation was made, such 
an allotment is to be considered as need within the calen- 
dar year. When a grant is not accepted or is returned 
by the grantee, the Committee ob Grants may re-aUot it 
to another grantee, 9s of the same calendar year, but no 
funds appropriated for use under allotments by the 
Committee on Grants daring any year and not accepted 
t!£r the grintees during that year are to be available tar 


allotment and disbursal in the succeedJxig year unless 
again appropriated for the latter year.) 

In accordance with resolution 1, above, Mr. John 
L. Wirt was elected assistant treasurer of the asso- 
ciation, his term of office to expire at the close of the 
Washington meeting of 1924. 

The executive committee voted that the permanent 
secretary write a note of sympathy and condolence 
to Mrs, R. S. Woodward, on account of the protracted 
illness of Dr. Woodward. 

It was voted that the annual meeting for 1926 shall 
be held at Philadelphia, the dates being, according to 
the adopted schedule, from Monday, December 27, 
1926, to Saturday, January 1, 1927. Future annual 
meetings thus far decided on are as follows: 

1924, Cincinnati: Thursday, December 27, 1923, to Wed- 
nesday, January 2, 1924. 

1925, Washington; Monday, December 29, 1924, to Sat- 
urday, January 3, 1925. 

1926, Kansas City: Monday, December 28, 1926, to Sat- 
urday, January 2, 1920. 

1927, Philadelphia: Monday, December 27, 1926, to Sat- 
urday, January 1, 1927. 

1928, : Monday, December 26, 1927, to Sat- 

urday, D(icoinber 31, 1927. 

1929, New York : Thursday, December 27, 1928, to Wed- 
nesday, January S, 1929. 

A request for exchange of publications was re- 
ceived from the Staats- und Universitatsbibliothek of 
Hamburg, and the permanent secretary was author- 
ized to send to that library the Proceedings volumes. 

A communication (October 10) and an offer were 
received from a member of the association, concerning 
the awarding of a prize for scientific achievement in 
1924, and the offer was accepted with thanks. The 
donor is to remain unnamed. A special committee 
was appointed to consider and provide arrangements 
for carrying out the terms of the offer. This com- 
mittee consists of the president, the permanent secre- 
tary, and Dr. Cattell, the last being chairman. 

It was decided that the section secretaries be in- 
vited to be the guests of the association, to meet tlie 
members of the executive committee, at a dinner to 
occur on Sunday evening, December 30, at Cincinnati, 
the dinner to be preceded and followed by conferences 
on the affairs of the association. 

It was voted that the Saturday evening session at 
Cinoinnati (December 31, 1923) shall be devoted to 
a series of brief talks by past presidents of the asso- 
ciation and the permanent secretary was instructed 
to invite all living past presidents to take part. This 
session is planned specially in celebration of the 
seventy-fifth anniversary of the founding of the 
assodAtion. 

It was voted that the collection of photographs of 
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the presidents of the association be exhibited at the 
Cincinnati meeting. 

The meeting adjourned at 10 :30. 

Burton E. Livingston, 
Pennavteni Secretary 

MEMBERSHIP IN THE ASSOCIATION 

On September 30, 1923, the total enrollment was 
11,704. There were 376 life and sustaining members 
and 10,411 annual members in good standing, making 
a total of 10,787 members in good standing. The 
names of 407 in arrears for two years and those of 
510 in arrears for one year remained on the roll. On 
October 1 the 407 were dropped from the member- 
ship list, as is ordered by the by-laws. The corre- 
sponding number of names dropped October 1, 1922, 
was 455. The total enrollment was 11,297 at the be- 
ginning of the present fiscal year (1924), of which 
10,380 represents the total membership in good stand- 
ing. On October 1 the annual dues for the fiscal year 
1924 become due. The growth of the association for 
the period sinc>e September 30, 1920, is shown by the 
following tabulation : 


Sopt. 30, 

Sept. 30, 

Sept. 30, Sopt. 80, 

1920 

1921 

1922 

1923 

In good standing ...10,002 
Total enrollment-.-.l 1,442 

10,160 

11,547 

10,566 

11,640 

10,787 

11,704 

New life members 

for the year just 
ended - — 22 

12 

15 

27 

New members and 




reinstatements 




for year just 
ended 

922 

1,253 

874 

Died during year 



just ended - 


87 

91 

Bosignatious for 

year just ended 

Dropped at liegin- 

386 

362 

270 

ning of year just 
ended - 

387 

705 

455 


The net gain in total enrollment for the fiscal year 
1923 is only 68, but the corresponding net gain in 
membership in good standing is 221, which is not at 
all discouraging. Moreover, 27 new life members 
were enrolled in 1923, an unusual gain. At the end 
of the fiscal year 1921, 88 per cent, of those on the 
roll were in good standing. The corresponding per- 
centage at the end of the fiscal year 1022 was 01 and 
that at the end of 1923 was 92. 

Burton E. Livingston, 
Permanent Secretary 


THE LOS ANGELES MEETING 
III 

THE AMERICAN CHEMICAL SOCIETY 

Joint Meeting of the California Section and the 
Southern California Section held in conjunction with 


the Meeting of tlie Pacific Coast Branch of the 
American Association for the Advanoement of 
Science, September 19, 1923, in Los Angles, 

The determination of calcium; Wic. 0. Morgan. Cal- 
cium precipitated as oxalate and detormined by titration 
with permanganate always gives results about one per 
cent, lower than when determined by the gravimetric 
method. 

Critical solution temperatures: Q. Boss Robkbtbon. 

A study of pressure and temperature effects on petro- 
leum emulsions: Laird J. Stabler. 

Butyrin: L. B. "Weatherby. A study of the yields In 
the synthesis of butyrin. The conditions under which 
maximum yields were obtained were determined, together 
with some of the physical constants of pure butyrin. 

The vapor pressure of monatomic elements: B. H. 
Miller. 

A system of gfualitativc anaZy^i^, ineZudiny the rare 
elements: A. A. Notes and W. C. Biuv. Presentation 
of the results of many years work upon the improvement 
and simplification of the system of qualitative analysis, 
with special reference to the detection of small amounts 
of rare elements in the presence of large amounts of 
other substances. 

Viseooiation of hydrogen cyanide at high tempera’ 
iures: B. M. Badger. 

The rate of dmociatiem of sulphuryl chloride: B. F. 
SUITK. 

Studies on the chemical behavior and the chemical 
properties of ifisulin: G. A. Alleb and A. L. Baymond. 
Beport upon the improvement in the methods of prepar- 
ing and testing insulin. 

Some new experiments on the oxidation-reduction 
theory of contact catalysis: A. F. Benton and P. H. 
Emmett. 

New studies in nitrogen fixation: C. B. Lipman. (By 
title.) 

Present status of chemical criteria in soil fertility 
investigations: J. Burd. (By title.) 

Mark Walker 

Secretary, Southern California Section, 
American Chemical Society 

SBISMOLOQICAL SOCIETY OF AMERICA 

The Seismological Society of America held a meet- 
ing in one of the buildings of the TJnivendty of 
Southern California at 2 F. M. on Tuesday, Septem- 
ber 18, Second Vice-president Harry 0. Wood pre- 
sided at the meeting. 

Two papers were presented, "A proposed research 
into the possibilities of earthquake prediction," by 
Ernest A. Hodgson (read by the secretary), and 
*^Can tectonio causes explain Nigger-Bixby and Bal- 
boa sloughsT” by Oscar Strqmborg. Mr. Wood gave 
a brief account of the Fault Map of California re- 
cently published by the Seismologioal Society. 

S. D. TOWNUttT, 
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THE CONTRIBUTIONS OF ASTRON- 
OMY TO CIVILIZATION 

The principal duty imposed upon the president of 
the Pacific Division is the delivery of an address at 
the annual meeting. In some respects this duty is an 
embarrassing one for the present incumbent This is 
preeminently an astronomical occasion, and your 
president is not an astronomer. With no original 
message of his own, he can perhaps best fulfill liis ob- 
ligations by reminding those who are gathered here 
of some of the great contributions which astronomy 
has made to civilization. 

If the earth w^ere alone in the universe human life 
could not exist. With the sun to give essential warmth 
and light, life would bo possible; but imagine if you 
can how tlie progress of mankind would have been 
retarded if there were no stars, or if the pioneers of 
astronomy had failed to discover how to use their 
apparently uniform rotation as a measure of the flow 
of time and the axis of this rotation ns a standard of 
direction. The north star was a faithful guide to the 
traveler, and without it Columbus might well have 
hesitated to embark on his perilous journey in search 
of a new world. The first astronomers, without in- 
struments, must first have noticed the rotation of the 
fixed stars about the axis passing through Polaris, 
then the orderly annual precession due to the motion 
of the earth in its orbit. The seemingly erratic mo- 
tions of the planets must have puzzled them, but in 
time the orderly sequence of their motions with 
respect to the earth was recognized and correctly de- 
scribed in Ptolemy’s theory of epicycles. As time 
went on, accumulated observations and deductions 
therefrom gradually made clear our relations to the 
solar system. Copernicus revived the bold guess made 
by others centuries before, that the earth and planets 
revolve about the sun. Galileo, with the enlarged field 
of vision due to the telescope, found reasons to sup- 
port that guess, and Kepler fomiulnted the laws 
which almost exactly describe the motions of the 
planets in elliptic orbits around the sun. Newton 
proved that the same force which causes bodies to fall 
to the earth, causes the moon to revolve about the 
earth and the earth about the sun. This discovery 
made celestial mechanics an exact science. 

Mathematical astronomy has made it possible to es- 
tablish standards of time and to make exact Burveys 
of the earth, and enables the navigator to find his 
position and determine his direction at sea. When 
his observations are made impossible by cloud or 
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fog and he is compelled to rely upon the uncertain 
aid of compass and log, the sailor realizes what he 
owes to astronomy. 

In making an exact chronology and exact surveys 
of the earth possible and in facilitating maritime in- 
tercourse between nations, astronomy has rendered a 
practical service which all must recognize, and which 
is of inestimable value to civilization. But civiliza- 
tion means more than material welfare. It means the 
extension ol' mnn^s range of thought beyond las imme- 
diate surroundings and the constant effort to discover 
his relations with the universe; it means an under- 
standing of the phenomena of nature on this earth 
and in all the heavenly bodies accessible to our sight; 
it means the projection of our mental vision back- 
ward to the remote past and forward into the distant 
future; it means an understanding not only of the 
evolution of man and of society, but of the evolution 
of worlds; it means the formulation of a consistent 
hypothesis regarding time and space and their rela- 
tion to each other, and it means a constant effort to 
develop the esthetic and spiritual values of life, which 
must bo closely associated with the physical phe- 
nomena which affect our lives and thoughts and which 
are the direct objects of scientific study. It may mean 
other things as well, but to all of these elements of 
civilization at least astronomy has made notable con- 
tributions, and upon it alone must we depend for our 
knowledge of what lies outside this* tiny atom which 
we call the earth. 

By successive steps Ptolemy, Copernicus, Kepler 
and Newton made clear the relations of the cni-th to 
the solar system. Later observ^ations on the oj'bits of 
double stars showed that the law of gravitation holds 
good to tlie remotest regions visible through the tele- 
scope. The spectroscope shows that the sun and the 
stars are made of the same materials as the earth, 
thus proving the material unity of the universe. The 
spectroscope and the telescope have enabled us to ex- 
tend our observations to any heavenly body from 
which light brings its message, and slowly but with 
increasing certainty the astronomer is learning to in- 
terpret these messages and to journey in imagination 
to far distant worlds. 

The spectroscope tells us how fast the stars are 
moving in the lino of sight with respect to the earth, 
and by analyzing such results, Campbell and others 
are able to tell us how rapidly and in what direction 
the solar system is traveling through the stars. Fur- 
thermore, spectroscopic observations, interpreted with 
the aid of researches made in the physical laboratory, 
give definite information concerning not only the con- 
stitution, but also the temperatures and the densities 
of stars. The angular diameters of many stars have 
been determined by Michelson^s interferometer 
method, and in cases where the distances are known 


the actual diameter can be calculated. So far away 
are they that only in oomparatively few oases can 
their distances bo determmed by triangulation, using 
the diameter of the earth's orbit as a base line, but 
Adams has shown how we may determine their dis- 
tances, no matter how great these distances may be, 
from definite and easily observed reiations between 
their apparent brightness and the peculiarities of the 
lines of their spectra. 

Through the action of gravitational forces, heat and 
chemical and radioactive transformations, every body 
in the universe is undergoing ceaseless change. If we 
can in the case of any one body discover its original ^ 
condition and establish the sequence of its physical 
states until its life of physical activity has run its 
course, the problem of stellar evolution is solved, for 
we may bo sure, from the substantial identity of con- 
stitution of all the heavenly bodies, that they will all 
pass through the same cycle of experience. The 
human race can not exist long enough to follow the 
life history of any one star, but from the study of in- 
dividuals in different stages of development, wo can, 
with the aid of established physical principles, infer 
the sequence of their stages of development. 

To Kant and to Laplace we owe the first rational 
hypothesis of stellar evolution, but they had at their 
command insufficiont data to establish their nebular 
hypothesis on a sound basis. Within the last few 
years astronomers have accumulated a great mass of 
material which gives a more secure foundation for a 
consistent theory of stellar evolution. In the case of 
hundreds of stars much is known concerning their 
distances, tlieir sizes, their densities and their tem- 
peratures. From the laws of physics we know the 
general trend of the changes which must take place in 
any star. If at first it is a highly rarefied and diffuse 
mass of vapor at a low temperature, gi'avitatioiial 
forces will cause its gradual condensation, and this 
will produce an elevation of temperature, just os 
the air in an automobile tire becomes hot as it is com- 
pressed. As the temperature rises, the vapor will 
first become red hot and ultimately white hot. After 
the density reaches a certain stage, condensation will 
proceed more slowly. When the loss of heat by radia- 
tion exceeds that produced by compression, the star 
will cool in reverse order from white to red heat. 
After it has contracted to the solid state, like the 
earth, the production of heat by condensation will 
cease, while cooling by radiation will continue, until 
the star loses its luminosity. This process of conden- 
sation and cooling will be extremely slow, and Ed- 
dington has pointed out that it may be prolonged by 
internal development of heat due to superchemieal 
transformations made possible by enormously high 
temperatures and pressures. These may cause Uie 
formation of one element from another by the aggro- 
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gatbn of atoms, a reversal of the radioactive process 
of disintegration. If such be the sequence of changes 
in any star, it is evident that it must pass through 
the red stage twice, the first time while rising in tem- 
perature toward the white state and again while 
cooling. It is an established fact that there ore 
many huge dark nebulae which may be the original 
stuif of which stars are made, and that the red stars 
can be separated into two well defined classes of giants 
and dwarfs, differing enormously in size and density 
but little in mass. These large differences in size are 
not found in the white stars, which are all, according 
to tliis hypothesis, in the same stage of development. 
It is mainly to Russell that we owe this hypothesis of 
stellar evolution from a dark diffuse nebula paasing 
by condensation through the giant red stage to the 
white stage, then back to the dwarf red stage, ulti- 
mately to become a dark solid body. This theory, 
while not entirely free from criticism, is a beautiful 
and logical picture of stellar evolution. What may 
be the final destiny of the dark bodies which are the 
final product, we can only guess. Hundreds of thou- 
sands of such dead and invisible worlds must exist, 
most of them perhaps destined to wander through 
space for all time, but some of them may, by collision 
with other bodies, be again resolved into glowing 
vapor and begin a new cycle of existence. 

The distances and the magnitudes of the stars and 
the duration of their stages of development arc be- 
yond the grasp of human imagination. On the other 
hand, recent developments in physics show that in all 
probability every atom is the analogue of our solar 
system, with electrons revolving like planets around a 
central nucleus clmi-ged with positive electricity, in 
orbits 30 small and in periods so short ns again to 
elude our imagination. The one element that w^e can 
grasp in comparing an atom wdth the solar system is 
the relation of the parts of each to the whole, not the 
absolute valuer of the magnitudes and the periods of 
time in each. 

The idea of relativity, first applied by Newton to 
motion and extended by Einstein to include all the 
relations of space and time and matter, is one which 
is perhaps destined to exert a greater influence upon 
thought and conduct than the idea of evolution, and 
it is to astronomy that we must look for the final tests 
of its validity. 

Ne^iion clearly conceived the idea of relativity of 
motion as wc actually observe it, although he believed 
that in fact there might be in the universe some fixed 
point of reference, if we could only find it. We may 
measure the velocity of a body with respect to the 
earth, but the earth itself revolves on its axis and at 
the same time moves around the sun. The latter is 
not at rest with respect to any other body, and the 
start travel in chaotic fashion. If we consider the 


earth to be at rest^ the planets move around it in 
epicycles. If we take the sun as the fixed center, the 
planets move around it in ellipses. We have no means 
of knowing, or oven of imagining the true orbits of 
these bodies in space. Newton expressed the belief 
that ^'absolute space, by virtue of its own nature and 
without reference to any ejctemal object, remains the 
same and is immovable.’* Although many hold to this 
view up to our time — perhaps some still do — there 
seems to be no way by which the absolute motion of 
bodies through this immovable space can be deter- 
mined. For a time, however, the general acceptance 
of the wave theory of light revived the hope that such 
absolute motion might be detected. The waves with 
which we are most familiar, such as those of water 
and sound, are periodic displacements in a continuous 
medium, and it seems impossible to imagine any 
waves without some medium through which they may 
bo propagated. This gave rise to the hypothesis of a 
universal ether, the medium of light waves and 
electro-magnetic phenomena. Various attempts have 
been made to determine the motion of the earth 
through this hypothetical stationary cUier, the most 
famous and significant of which was the Michelson- 
Morley experiment, first performed nearly forty years 
ago and repeated several times, always with a nega- 
tive result. 

To illustrate the effects which might be expected, let 
us consider a familiar example of wave motion, that 
of sound, which is transmitted through the atmos- 
phere. In 1915, from my home in Berkeley, I could 
see the flash of fireworks in the Exposition grounds 
in San Francisco, and from 49 to 54 seconds later the 
sound of the explosion could be heard. The difference 
in time was due to the varying direction of the w^ind. 
The velocity of sound in the air was in each cose the 
same, but the air itself was transported with the 
wind, sometimes toward me, sometimes in the opposite 
direction. The apparent velocity of the sound was 
the resultant of these two velocities. Similarly, if an 
observer is stationed on a moving train, the velocity 
of sound waves through the fixed atmosphere appears 
to him to be greater if the train is moving toward the 
source, less if it is moving away, and since the velocity 
of the sound waves in the stationary atmosphere is 
known, the velocity of the train with respect to the 
atmosphere can be calculated. Similarly, if light 
waves are propagated in a stationary ether, and if the 
earth moves with respect to the ether, we would ex- 
pect the measured velocity of the light to vary with 
the direction of motion of the earth in such a manner 
that the motion of the latter with respect to the fixed 
ether could be calculated. 

The Michelson-Morley experiment, carried out with 
the utmost precision, showed that in all positions of 
the earth in its orbit the observed velocity was the 
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»am6, both in the direction of the earth’s motion and 
at right angles to this direction. It was thus |>roved 
that the velocity of light appeal^ to be the same to 
all observers, whatovor may be tlieir velocities relative 
to each other or to the earth. We are forced to the 
conclusion that it is impossible to determine uniform 
absolute motion through space by any optical method, 
and no other method can bo imagined. 

The experimental conclusion that the velocity of 
light is the same for all observers, regardless of their 
relative velocities or directions of motion, a fact so 
utterly at variance with results observed in the anal- 
ogous case of sound, Seems, from the standpoint of 
our experience, to be a logical contradiction. In 
seeking for an explanation, we are driven to the con- 
clusion either that the motion produces a change of 
length in our apparatus and measuring instruments 
in the direction in which they move or that the per- 
ceptions of space and time are different for observers 
moving relatively to each other. The first of these 
alternatives was suggested by Fitzgerald and elalx)- 
rated by Lorentz. The failure of the Michclson- 
Morley experiment could be accounted for if the di- 
mensions of the apparatus used were shortened in the 
direction of the motion of the earth. This seems a 
plausible suggestion, because we know that a material 
object moving through the air would be slightly 
shortened in the direction of the motion by air pres- 
sure. In the latter ease, however, a steel bar would 
be shortened less than a wooden bar, whereas Michel- 
son and Morley used a number of materials in their 
apparatus, all with like result. It would, moreover, 
be a strange coincidence if the contraction should in 
every case, for all velocities and for all substances, 
be exactly of the magnitude to produce compensation. 

Einstein in his earlier special theory of relativity 
sought a more general explanation which leads to the 
surprising conclusion that there is nothing absolute 
in our measurement of space and time intervals, but 
that they will be different for two observers moving 
with uniform velocity with respect to each other. A 
fundamental postulate of classical mechanics is that 
the time interval between two events and the distance 
between two points in a rigid body are the same 
whether measured in the system to which they belong 
or observed from another point of reference moving 
with respect to the first. All our measurements of 
time and space depend directly or indirectly upon 
the use of light signals, and hence will be dependent 
upon the facts that the velocity of light is finite and 
its apparent velocity the same for all obseiTers. 
These measivrements depend upon sense perceptions 
which may not corre.spond to the real world in any 
absolute sense. It is not possible here to enter into a 
detailed discussion of this subject, but Einstein showed 
by simple and irrefutable algebraic calculations that 


if an observer regards himself as at rest, the dimen*^ 
sions of objects end the durations of events in a sys- 
tem moving relatively to him will appear to be 
changed. For example, if the aviator in a rapidly 
moving aeroplane waves his arm, it will appear 
shorter when in the horizontal than in the vertical 
direction, and the duration of the gesture will appear 
to increase with the speed of the aeroplane. The 
aviator is not aware of these changes; on the con- 
trary, to him objects on the earth appear to be 
shortened and intervals of time lengthened. In each 
case, the calculated expression for the shortening is 
identical with the Fitzgerald-Lorentz contraction for- 
mula. Which observer is correct in his conclusions f 
The answer is that both are. It is not necessary to 
assume any real contraction in an absolute sense in 
either case. Because the velocity of light is the same 
for all observers, the time and space intervals which 
have certain values for an observer in one system will 
not appear to be the same to an observer in another 
system moving with respect to the first. The differ- 
ences are very small unless the relative velocity is 
very great, and we can not hope to observe them in 
ordinary cases. Cathode rays and the beta rays from 
radioactive substances, and electrons rotating in 
atomic orbits, move with speeds approaching that of 
light, and in these cases some of the consequences of 
the special theory of relativity have been verified. 
One of these consequences is that the mass of a body 
is not constant, but varies with the speed, so that mass 
is also relative. 

Thus it appears that not only uniform motions, but 
lengths, intervals of time and masses are relative and 
will appear different to two observers moving rela- 
tively to each other. Moreover, it follows from the 
same considerations that it is impossible except in 
special cases to determine whether two events are 
simultaneous or not. Newton believed that “absolute, 
true and mathematical time flows in virtue of its own 
nature uniformly and without reference to any ex- 
ternal object.” We now realize that this, like his 
conception of absolute, immovable space, is a meta- 
physical conception, corresponding to no physical 
reality wbicli we can ever hope to establish. 

From such considerations, it appears that our last 
liope of any absolute knowledge of the physical world 
is destroyed. With no objects or only one object in 
the universe, space would be meaningless. With the 
appearance of two objects at a measurable distance 
apart space is created, but this distance is not the 
same for different observers. With no object, or one 
object subject to no internal changes, time would be 
meaningless, there would be no past, no future, only 
an eternal present. If changes take place in an 
object, or if another object moves with reference to 
it, time is created, but the rate of flow of that time 
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will appear to be different to an obeerver in another 
moving system. We speak of the uniform rotation 
of the earth, but if its period should change and the 
period of revolution of the earth in its orbit should 
ehange in the same proportion^ we^waolid neveq&’know 
the difference, except that our lives might appear to 
be Imigthened or shortened* If the rate of our bodily 
processes also changed in the same proportion, our 
lives might be lengthened or shortened a thousand 
fold, and we would never know it* 

That there is a real world outside of oorselves, no 
physicist doubts, but it is full of illusions and we can 
learn little about it with our unaided senses. When 
we supplement these senses with such aids as the tele- 
scope, the. microscope, the speotrosoope, the photo- 
graphic plate and the instruments used for detecting 
electric and magnetic effects, we can learn much con- 
cerning things lying outside the range of our sense 
perceptions, such things as ultra-violet and infra-red 
radiations, X-rays and many electromagnetic phe- 
nomena, Most of our scientific knowledge, especially 
that concerned with atomic phenomena, is based not 
directly on sense perception, but on inferences so 
logical that we feel satisfied with their validity, but 
after ell they are only inferences. 

The aim of scientific inquiry is to obtain descrip- 
tions of the external world which will be the same for 
all observers, that is to say, what are called invariant 
relations. The special theory of relativity shows that 
we can not obtain invariant relations of physical phe- 
nomena in terms of space alone or of time alone. 
Minkowski first called attention to the fact that the 
two are inseparable. Physical phenomena are events 
which occur at given points of space which may be 
specified by rectangular coordinates measured from a 
definite point of reference, end at a definite instant of 
time, Minkowski showed how to construct the mathe- 
matical expression for a combined time-space interval 
between two events which would be an invariant for 
all axes of reference moving with uniform velocity 
with respect to each other. In a two dimensional 
plane space, the square of the hypothenuse of a 
right-angled triangle is equal to the sum of the 
squares of the sides. If the hypothenuse is the dis- 
tance between two points on a plane, it is invariant, 
but there are an infinite number of pairs of sides the 
sums of the squares of which will be equal to the 
square of this distance, all depending upon the orien- 
tation of the axes of reference. In three-dimensional 
space the square of the diagonal is equal to the sum of 
the squares of the sides of a right-angled solid, which 
again may have an infinite number of values. Time 
is not space, but it is one of the elements which fixes 
an event. Minkowski represents the joint space-time 
interval between two events by the length of what h® 
calls a world line, which, by analogy with the length 


of the diagonal of a right-angled solid, is so d^ed 
that its space is equal to the sum of the squares of the 
three nectangolar space coordinates of the event and 
the square of the time interval multiplied by a coeffi- 
eieniwhil|j||iiffe need not consider here. The length of 
A SlIMPi^ vorld l^^ invariant, but associated with it 
are an infinite number of possible space and t)me co- 
ordinates, wUob may be regarded as the projections 
of the world line on variously oriented axes. Thus 
various values of the space intervals and time inter- 
vals measured along these axes may be associated with 
the length of a given world line between two events. 
This four-dimensional oontinumn fits the esse of spe- 
cial relativity. For example, two events, such as 
fiashes of lightning, inay take place at different points 
at different times. To two observers in relative 
motion with respect to each other, the distance and 
the interval of time between these two events will 
appear different, but the expression for the combined 
space-time interval, the length of the world line, will 
be the same for all observers. By the application of 
this principle, all the laws of physics can be expressed 
in invariant form for all systems of reference having 
uniform rectilinear motion with respect to each other* 
We need not vex ourselves with the futile attempt 
to visualise this apparently four-dimensional world. 
It is not four-dimensional in a purely spatial sense. 
It happens that the three dimensions of space are 
evident to our senses. We also think we have a defi- 
nite notion of the duration of time, but it is not a 
notion which we can visualize, so that we need not 
expect that the combination of the time dimension 
with space dimensions will be evident to our senses. 
In fact, even the third dimension of ordinary space is 
to some extent an inference. A totally paralyzed 
person with one eye would perceive the external world 
only by means of a two-dimensional image thrown on 
his retina. He sees little more than he would in a 
photograph on a flat surface. With two eyes he would 
get an inkling of the third dimension through per- 
spective, but only by moving his hands and legs and 
going from place to place could he perfect his notion 
of three dimensions. We must reconcile ourselves to 
the fact that our sense organs are too imperfect for 
us to perceive all tliat goes on in the world around us. 
It is futile to attempt to describe a symphony to one 
who has been deaf from birth or color to one who has 
always been blind. Yet it is possible to give to the 
deaf and the blind an idea of the sound waves and the 
light waves which may produce the sensations of 
sound and color in others more highly endowed. This 
analogy may reconcile us to our inability to visualize 
the fo\ir-dimensional world of Minkowski, and yet 
allow us to believe that the mathematical expression 
for the lengths of his world lines correspond to phys- 
ical realities. 
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To prepare our minda for the reception of Ein- 
stein’s later theory of general relativity vre must sub- 
mit to a still greater strain upon our credulity. We 
must not only accept the idea of four-dimensional time- 
space in a mathematical sense, but we must consider 
the consequences of a possible curvature of this space. 
On a plane surface the square of the diagonal of a 
right-angled triangle is equal to the sum of the squares 
of the sides. Such a space is called Euclidean. We 
have a similar expression for the diagonal of a cube 
in three-dimensional space, which is likewise Eu- 
clidean. By analogy, we may call Minkowski’s four- 
dimensional space Euclidean if the square of the 
world line is equal to the sum of the squares of the 
apace and time coordinates. But consider a carved 
surface, such as that of a calm lake. It appears to 
us to be plane, but we should dnd that if the lengths 
of the sides of a right-angled triangle are measured 
on tills surface, the sum of the squares of the sides 
will not be equal to the square of the hypothenose. 
The mathematician can prove that this indicates a 
curvature of the surface, and he can determine from 
the measurements how great the curvature is. Such 
a surface is not Euclidean. In Minkowski’s four- 
dimensional time-space world, the sum of the squares 
of the space and time components of an event is 
ordinarily equal to the square of the length of the 
world line. In cases where this is not so, but one or 
more of the squared terms are multiplied by a factor 
different from unity, we may say that this space is 
curved. The shortest line between two points in a 
plane surface is a straight line. The shortest line 
between two jmints on a spherical surface is a curved 
line, part of a great circle, and is called a geodesic 
line. By analogy, we may consider that in Min- 
kowski’s four-dimensional world a world line is 
curved when the space is curved, and we may call it 
a geodesic lino. We may represent the space-time 
interval between two successive ticks of a moving 
clock by the expression for the length of a world line. 
In curved space the successive world lines represent- 
ing intervals between ticks would when joined, end 
to end, not lie on a straight line. 

It is the later general theory of Einstein which is 
of most interest to us here, because its tests are en- 
tirely astronomical. The special theory of relativity 
applies only to uniform motion. In the case of ac- 
celerated motion there seems to be an absolute ele- 
ment. Acceleration is the rate of change of velocity. 
We can not detect our uniform motion through space, 
for example on a ship moving in calm water, but if 
the ship is suddenly stopped we become very much 
aware of the change in velocity. If we apply a me- 
chanical force, such as a direct push or pull, to an 
object, its motion is accelerated. Conversely, if we 
observe that a body is accelerated, we infer the action 


of a foree. An unsupported bo4y fsUs to the earth 
with accelerated motion. We attribute this to a hypo^ 
thetieal force called gravity. The earth is subject to 
a uniform centripetal acceleration toward the muif 
which we attribute to the same force. Gravitation 
has always been one of the great mysteries of the 
physical world. If a stone is whirled around at the 
end of a string, it is easy to visualize the force as 
due to the direct pull of the string. In what way does 
the sun exert its pull upon the earth? Action at a 
distance is repugnant to our minds, and it does not 
help us to imagine the ether as the medium through 
which this force is exerted, for earth and sun alike 
seenr to slip freely through this ether. We might as 
well try to imagine the ocean palling two ships to- 
gether. We do not know nor can we ever expect to 
know the mechanism of gravitation. The Newtonian 
law merely describes the effect of this hypothetical 
force. If it turns out that the Newtonian law is an 
inadequate statement of observed facts, we shall need 
to correct it, and this is what Einstein has done in his 
general theory. We are satisfied to accept the New- 
tonian law because we have grown familiar with it, 
although we do not understand its physical basis in 
the least. We hesitate to accept the Einstein law, 
which is neither more nor less mysterious than that of 
Newton, because we have not become accustomed to it, 
yet in all probability the next generation will accept 
it without question and think that it understands it. 

The basis of the general theory of relativity is the 
principle of equivalence. If we imagine a closed box 
in space at a great distance from attracting masses 
there will be no gravitative forces to consider. A 
man standing on the floor of the box will exert no 
pressure on the floor, in other words will be devoid 
of weight. If the box is suddenly accelerated up- 
ward, there will be a pressure created similar to that 
of which we become aware when in an elevator which 
suddenly starts upward. An apparent gravitational 
fleid is created which can not be distinguished from 
a true gravitational field. The two are equivalent. 
In general, therefore, we may say that when one ref- 
erence system is accelerated with respect to another — 
say a ship with respect to the earth — forces are cre- 
ated which are equivalent to those produced in a 
gravitational field. For example, if the motion of the 
ship is suddenly checked, passengers are thrown for- 
ward as though a gravitational force pulling them 
toward the front of the ship had been created. A 
beam of light from an outside source passing through 
the aoceleratod box at right angles to its direction of 
motion would apparently be bent toward the floor. 
The principle of equivalence leads us to the conclu- 
sion, therefore, that a beam of light would be de- 
flected in a gravitational field. A projectile moving 
uniformly in the same direction would appear to fall 
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in a parabolic path to the floor, aa a projectile falls 
to the earth. If the light waves behaved in exactly 
the eame manner, without loss of speed, we should 
get the so-called Newtonian deflection of .84 seconds 
of arc for a beam of light passing near the sun. But 
the ourvature causes a change of the direction of the 
wave front, corresponding to a progressive decrease 
in velocity in approaching the sun. From this we 
may conclude that in a gravitational field there is a 
departure from the law of constancy of velocity of 
light assumed in the special theory of relativity, and 
that the change of direction of the wave front, cor- 
responding to the case of ordinary refraction, will 
cause a farther bending of the beam toward the sun. 
This causes the Newtonian deflection to be doubled, 
so that the predicted displacement is 1.75 seconds of 
arc, a prediction brilliantly confirmed by Director 
Campbell. 

Futile as it may seem to try to understand first 
principles, we can not avoid speculating as to the 
explanation of the relative acceleration between the 
earth and the sun which we attribute to the force of 
gravitation. Newton's first law of motion, the law of 
inertia, asserts that a body on which no force acts, 
moves nniformly in a straight line. We can imagine 
conditions, however, in which this is not possible. 
Consider a two-dimensional surface such as that of a 
sphere to which a body is restricted, although it is 
free to move in any direction in this surface. In such 
a case if the body is set in motion, it will continue to 
move with uniform speed along the closest approxi- 
mation it can make to a straight line, that is along a 
geodesic line. If we observe the motion of the body 
from a point outside the system and are unaware of 
the constraint to which it is subjected we will con- 
clude that it is subject to an attractive force directed 
toward the center of the spherical surface. As a mat- 
ter of fact there is no such force in this case, but the 
motion is determined solely by the curvature of the 
space in which the body moves. 

When in the fonr-dimcnsional world of Minkowski 
the square of the length of a world line is equal to 
the sum of the squares of the one time coordinate 
and three space coordinates, we say that this space is 
Bndidean, that is, without curvature. It is at least 
formally analogous to the three-dimensional case in 
which the square of the diagonal of a cnbe is equal to 
the sum of the squares of the sides. In his general 
theory of relativity, Einstein assumes that in a gravi- 
tational field, space is not Euclidean, but curved. In 
such a ease, as we found in the analogous case of a 
two-dimensional spherical surface, the coefficients of 
toe squared terms, the sum of which is equal to the 
square of the world line, are not equal to unity. In 
such a curved space the natural path of a moving 
body is not a straight line, but a geodesic line. Thus 


the effects which we have attributed to gravitation are 
not dynamical, but are a direct consequence of the 
geometry of space. The earth moves around the sun 
not because it is attracted by a force, but because the 
law of inerfzia constrains it to move along the geodesic 
lines in the curved space surrounding the sun. By 
properly choosing the coeflicients of his squared terms, 
Einstein has been able to obtain a law of gravitation 
which is identical with that of Newton at a distance 
from matter, but introduces a small correction term 
in the immediate neighborhood of large masses. 

It is as fruitless to speculate upon the physical 
meaning of this apparent curvature of the space in 
the neighboriiood of massive bodies as it is to specu- 
late concerning any other theory of gravitation. All 
that we can expect of any hypothesis regarding fun- 
damental things is that it shall load to a mathematical 
law which shall as simply and exactly os possible de- 
scribe observed facts, and additional weight must be 
attached to such hypotheses when they stiggest the 
prediction of previously unsuspected facts and these 
predictions are verified by observation. These condi- 
tions are fulfilled by Einstein's theory. It exactly ac- 
counts for the anomalous rotation of the major axis 
of the orbit of Mercury, which is greater than that de- 
manded by the Newtonian theory. It predicts a de- 
fiection of light waves passing by the sun which is 
double that demanded by the Newtonian theory, and 
tins prediction has been verified. Another consequence 
of Einstein's theory is that any kind of a clock runs 
more slowly in a strong gravitational field. An atom 
emitting light vibrations is a clock, hence we may 
infer that the atoms in the solar atmosphere emit 
light waves of smaller frequency and greater wave 
length than the same atoms on the earth. This pre- 
diction has not yet been verified, as the predicted 
change of wave length is small and the disturbing 
factors in the solar atmosphere great, but it will not 
be surprising if this final verification of Einstein's 
epoch-making theory is found. 

To stun up, we have seen that astronomy has ren- 
dered man great practical service ; it has enlarged his 
knowledge of his environment near and far; it has 
given him some notion of the relation of himself and 
his earthly home to the universe; it has given him 
glimpses into the remote past and ground for specu- 
lations as to the distant future; it is unfolding the 
story of the evolution of worlds, and now it is un- 
raveling some of the mysteries of time and space 
which have so long baffled the human mind. In ad- 
dition, by adding to our general knowledge and de- 
veloping the powers of the imagination, it has, in 
common with other sciences, directly and indirectly 
enlarged the ethical and esthetic values of life. Con- 
duct is also relative ; what is a virtue to-day may be a 
sin to-morrow. Good intentions alone can not carry 
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us far on the road of rig^eoasness. To avoid blind 
groping, we must have that understanding of the re- 
lations of our conduct to our happiness and that of 
our fellow men which only the most complete knowl- 
edge of our earthly environment can give. More- 
over, appreciation of the esthetio values which add 
so much to the joy of living seems dependent upon 
knowledge and the training of the imagination which 
it gives, for ignorant savages seem blind to the beau- 
ties of nature and unresponsive to the appeal of art. 

Generous as the contributions of astronomy to civ- 
ilization have been, there is promise of more to come. 
The universe is either finite or infinite, but our im- 
aginations can grasp neither alternative in terms of 
the old ideas of space and time. On the basis of the 
general theory of relativity, it seems possible that as- 
tronomical observations may reveal to us a universe 
which is finite and yot unbounded, a self-contained 
universe keeping intact its store of matter and of 
radiant energy, with no infinite ocean of empty space 
around it, for there can be no space where there is no 
matter. This is the hope that is held out to us by 
Einstein and his co-workers, and to the astronomers 
we must leave the task of confirming that hope. 

E. P. Lewis 

UNiVEasiTT or GALtroaNiA 


ROBERT WIEDERSHEIM 

Bt the death of Robert Wiedersheim, long the pro- 
fessor of anatomy in the University of Freiburg 
i/Br., another milepost has passed in the history of 
the comparative anatomy of vertebrates. Five days 
past his golden wedding anniversary, already af- 
flicted by an inflammation of the lungs which was 
not supposed at the time to be serions, he fell asleep. 
In his hand he held the book with which he was be- 
guiling himself when he died, “Die Geschicht© der 
Anatomic.” 

Dr. Wiedersheim was born at Niirtingen am 
Neckar in the Wiirtemburg Black Forest, April 21, 
1848, the son of a physician there. Fourteen days 
after his birth his mother died, and young Wieder- 
sheim was brought up in the household of his grand- 
father, Immanuel Friedrich Otto, owner and proprie- 
tor of a cotton mill at Niirtingen. After attending 
the gymnasium at Stuttgart, with a short time in 
Lausanne, he studied further at the universities of 
Tubingen and Wurzburg, obtaining his M.D. at the 
latter place, January 27, 1872. Here also he ac- 
cepted an assistant professorship under Kolliker 
(1872-76), refusing a call to the University of Tokio 
as professor of anatomy there. 

In the winter semester, 1876-77, Wiedersheim 
came to Freiburg as the assistant of Professor Alex- 
ander Ecker, whom he succeeded there as professor of 
anatomy at the latter^s death in 1887. Here he re- 


maked untS his retiraiiKmt in 1818, leaving in his posi- 
tion Dr. Eugen Fischer, who is there at present. 

While still an undezgraduate be met his wife, TUla 
Gruber, daughter of a Genoese banker, a German 
residing with his family in Italy, and married her 
July 7, 1873. In 1878, he built his summer home on 
the shores of Lake Constance, hie beloved Villa 
Helios at Schochen near Lindau, which served him 
during many vacations. Here he retired after he 
left Freiburg, and here he died. 

Wiedersheim, although he could never be induced 
to cross the ocean, travelled in Europe extensively, 
and made one short journey to Algeria. He visited 
England several times, especially to attend the Dar^* 
win Centenary in 1900; he travelled extensively also 
in France and Italy, including Sicily. 

Aside from hia work in human anatomy, which 
made him famous all over Germany, and brought 
students from other universities to Freiburg to take 
their anatomy with Wiedersheim, he gave a course 
in comparative anatomy, and received private stu- 
dents from other countries. 

In 1882 appeared his “Lehrbuch der vergleiohenden 
Anatomie,” which he soon followed by a “Gmndriss,” 
explaining the same things in a more concise manner. 
This latter book he much preferred, and brought out 
several editions, the last (7th) appearing in 1909. It 
was his custom to keep a manuscript of this on his 
desk, making constant additions and revisions for use 
in newer editions. It soon became one of the largest 
and best of the text-books of comparative anatomy. 
In special monographs his work, though not exten- 
sive, was yet so carefully done that each was a classic. 
We need only mention “Das Kopfskelet der Uro- 
delen,” his work on the ear of the Ascalaboten, and 
the anatomy of Salamandrina perspicillata and 
Geotriton fuscus. 

It is a well-recognized truism that, in the World 
War, the intellectuals suffered most. On April 14, 
1917, three hostile bombs dropped from a British air- 
ship caused Wiedersheim^s laboratory to burst into 
flames. It was totally destroyed. The minds of men 
were at the time aflame; there were ugly rumors of 
a similar treatment of British hospitals, there was a 
feeling of the need of reprisals. We are sure only 
that in this conflagration the great anatomical collec- 
tion started by Alexander Ecker, his world-famous 
skull collection, some 200 microscopes and number- 
less anatomical charts, among others some from Pro- 
fessor Wiedersheim^s skilled fingers, were almost 
wholly lost. Yet in relating these incidents 
Wiedersheim uttered no word of blame or censure, 
one of the last illustrations of the kindness of his 
disposition. Surely, in the death of Robert 
Wiedersheim the world lost far mote than a greet 
anatomist; to many he was a devoted friend. Witib 
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fhift tribute it is the wish of the writer to piece a 
wmth upon his bier. 

H. H. W. 


HERMANN M. BIGGS^ 

Dr. Bigos was born at Trumansburg, N. Y., in 
1B59. He was of English descent. His early edn^ 
eation was completed at the Truxnansburg and Ithaca 
Academies and at the Cornell University Preparatory 
School. Entering Cornell University in 1879 he 
graduated A.B. in 1882 and received the degree of 
M.D. from Bellevue Hospital Medical College in 
1883, thus accomplishing seven years work in three 
and one half. After an intemeship in Bellevue 
Hospital iu 1883-84, he studied the following year 
at Berlin and Qreifswald in Germany. On his return 
to New York he became director of the newly opened 
Carnegie Laboratory of the Bellevue Hospital Medi- 
cal College. Then for a time he held in succesmon 
at the latter institution the positions of lecturer on 
pathology, demonstrator of anatomy, professor of 
materia medica and therapeutics, professor of thera- 
peutics and clinical medicine, adjunct professor of 
medicine and in 1912 professor of the practice of 
medicine. 

In 1892 he organised the division of pathology and 
bacteriology in the Health Department of the City 
of New York, becoming pathologist and director of 
the laboratories. This position he held during a 
period of great activity in the department because he 
was constantly utilizing for practical ends the new 
revelations of science in bacteriology and preventive 
medicine and in conducting a campaign of education, 
not only of the people at large, but in the medical 
profession of New York City, many of whose emi- 
nent members steadily opposed the new methods and 
scoffed at the new light 

In 1902, under the mayoralty of Seth Low, a new 
office was created in the Health Department, that of 
general medical officer, and Dr. Biggs was made its 
first incumbent. 

In 1913, after twenty-two years of active service, 
Dr. Biggs resigned from the Department of Health 
of the City of New York and was soon to enter upon 
a not less distinguished period of service to the state. 
Among the outstanding features of his service to the 
City of New York one may recall his early accept- 
anee of the diphtheria antitoxin as of great and 
immediate importance, and his eager interest in its 
preparation in the new laboratories of the Depart- 

1 Memorial presented by the Executive Committee 
relating to the death on June 28, 1923, of Dr. Hermann 
M. Biggs, a member of the Board of Scientific Directors 
of the B^efeHm* Institute sinoe its organisation more 
than twenty years ago. 


ment of Health, the first municipal bacteriological 
laboratories in the world to be established. These 
laboratories became at once a most important factor 
in the control and prevention of infectious diseases 
in the city and a model in administration and method 
of the ' Application tit science on a large scale to the 
welfare of mankind. His rare command of the quali- 
ties of knowledge, sincerity and tact enabled Dr. 
Biggs, through all the vicissitudes and turmoils of 
the political arena in New York, through all his two 
and twenty years of service, to carry out, unhindered, 
his plans ae one by one they took form, to fulfill for 
his fellow men the promise of science in the preven- 
tion and assuagement of disease. 

Dr. Biggs’ greatest achievement and his most heart- 
breaking task was the launching of the campaign for 
the prevention and cure of tuberculosis. Early diag- 
nosis was important and notification essential to suc- 
cess in general control and prevention. Eager, as was 
his wont, to secure the counsel of his fellows, he 
called together a score of the most eminent physicians 
of the City of New York at the Academy of Medi- 
cine to discuss the feasibility of notification of tuber- 
culosis. The eminent physicians were almost unani- 
mous in their opposition to the taking of any official 
steps in the matter. They feared panic, they pre- 
dicted mental disturbance of the afflicted and their 
friends, they forecast the ruin of boarding houses, 
they distrusted the effectiveness of any of the pro- 
posed measures for prevention; and who knew, any- 
how, whether the tubercle bacillus was more than a 
fiction or a blunder of the laboratories? 

So it was clear that any direct movement forward 
would meet with the opposition of this group at least 
of eminent practitioners. Dr. Biggs was disap- 
pointed, of course, but not dismayed. His quiet re- 
mark when the session was over was, “Well, we must 
educate them and the public.” And the laboratories 
were one of the most effective educational influences. 
It was in those days quite a task to make a micro- 
scopic examination of sputum for tubercle bacilli. 
Dr. Biggs proposed that his laboratories should make, 
free of charge, examinations for everybody who 
might present a specimen. And they did it. And 
presently all the world which was awake was making 
free examinations of sputum. Thus, through early 
diagnosis, a new hope was created for the stricken. 
This was actually the initiation of the anti-tubercu- 
losis movement whose achievement and promise are 
BO gratif^ng, to-day. 

Then visiting nurses were secured for tuberculous, 
patients sorely needing their ministrations; there fol- 
lowed compulsory segregation of the cardess; the 
creation of the Otisville Sanitarium, fit example of a 
beneficent municipal tuberculosis hospital; and the 
Riverside for the hopelessly afflicted. So after some 
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years of constructive pioneer educational work^ noti- 
floation of tuberculosis catne without a murmur even 
from those who survived among the eminent score of 
doctors who would have none of it. In 1886, the year 
before the attempt to enlist the interest of the medi- 
cal profession in the new crusade, the mortality from 
tuberculosis in the City of New York was 3.55 per 
thousand of population. In 1910 it was 1.85 ; in 1920 
it was 1.09 ; in 1922 it was 0.85. 

Dr. Biggs seemed always to be devising some new 
means for the improvement of the public health. He 
was a man of constructive vision. Working through 
others, his accomplishments were prodigious. The 
bureau of child hygiene in the New York City Health 
Department was organised and grew into its great 
accomplishments under his inspiration. 

He was a member of the Quarantine Commission 
which in 1892, under the auspices of the New York 
Chamber of Commerce, was concerned in rescuing 
from the hands of an incompetent commissioner a 
fleet of passenger ships bearing Asiatic cholera which 
were steadily massing in the lower bay without intel- 
ligent attempt to cleanse and discharge them. He 
was interested in the state quarantine so early as the 
period when it was the unquestioned practice of the 
then official health officer of the Port of New York to 
carry out — for a fee — the disinfection of ships from 
suspicious ports by burning a lump of sulphur in an 
iron pot set on the open deck forward, no matter 
which way the wind blew. For many years he waa 
a member of the consulting board of Alvah H. Doty, 
the accomplished quarantine officer of a later day. 

In 1917 he was head of a commission sent by the 
Rockefeller Foundation to study tuberculosis in 
France. He was also a member of the war relief 
commission of the Rockefeller Foundation and a 
member of the Council of National Defense. He was 
a member of the International Health Board of the 
Rockefeller Foundation. In 1920 he was for a time 
medical director general of the League of Red Cross 
Societies at Geneva. His services were always at the 
disposal of organizations for the advancement of the 
general welfare. He was attending or consulting 
physician to various hospitals in New York. He was 
a member of many learned societies. He was the 
recipient of academic and other honors. He was 
honorary fellow of the Royal College of Physicians 
of Edinburgh and of the Royal Sanitary Institute 
of Great Britain. In 1908, for distinguished work 
on public health, the order of Knight of Isabella the 
Catholic was conferred upon him by the King of 
Spain. He translated Hueppe’s “Methods of bac- 
terial investigations,*' one of the early books to get 
into English telling of the new world which was un- 
folding itself down on the border land of life, and 
was to prove of such vital significance to the well- 


being of mankind. He published papers on many 
subjects relating to the public health. And withali 
he was a busy and successful practitioner of medi- 
cine. 

In 1913, in the midst of the preoccupations of sueh 
a busy life as has been here portrayed, Dr. Biggs was 
appointed by the governor chairman of a commiasion 
to revise the public health law of the State of New 
York. Bringing to this task his great escperionce, his 
sound judgment, his remarkable constructive vision, 
his commission framed a law which may safely be 
called a model and whose principles and details have 
been widely followed throughout the United States^ 
One of the notable features of this law over which 
Dr. Biggs had pondered long was the establishment 
of a Public Health Council of seven members to 
advise with the commissioner of health on all matters 
concerning which he might seek counsel or on which 
as students of the practical workings of the depart- 
ment they might choose to tender advice. The coun- 
cil is invested by the law with large powers of sani- 
tary control through its authority to establish a 
sanitary code and from time to time to revise and 
mould it to meet the requirements of science, new 
methods in sanitation and the changing economic 
conditions of the time. In 1914, Dr. Biggs was 
appointed by the governor state commissioner of 
health and chairman of the Public Health Council. 

Under the leadership of Dr. Biggs, order soon 
established itself in the department and a new spirit 
of loyalty to the service and its chief awakened. 
Health supervisorships of districts were created as 
paid offices, persistent effort was made to give to the 
position of local health officer throughout the state 
a dignity and recognition which had long been want- 
ing and to secure more capable incumbents. The 
laboratories soon lost their forlorn incompetencies 
and under the guidance of Dr. Wadsworth, became 
adequate representatives of science and of the spirit 
of the new day in preventive mediicne. 

One of the early accomplishments among his activi- 
ties as commisisoner of health of the State of New 
York was the reorganization of the work for children, 
and very soon an efficient division of infant and ma- 
ternity welfare was spreading its beneficent influ- 
ences even to the remotest comers of the state. In 1913 
the State of New York (exclusive of New York City) 
had an infant death rate of 120 per each thousand liv- 
ing births. In 1922 the infant death rate was 81. 

It became a high privilege to serve on the Public 
Health Council if for no other reason than to see with 
what quiet, unobtrusive efficiency the commissioner 
carried the supervision of all the various lines of in* 
tense activity throughout the state. He was patient, 
except with sheer inoompeteney or neglect. His plans 
were well considered and far seeing; he was wise in 
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Twding pablie opiniozu And he could always wait. 
If his carefully matured project for eome new public 
health activity which smence and the time seemed to 
have made feasible went shipwrecked on legislative 
stupidity or on political ambitions or on professional 
jealousies, he never railed but serenely sought some 
other way or patiently bided his time awaiting, or 
more commonly, assisting, the slow growth of mass en- 
lightenment. 

Under his leadership the policies and organization 
of the Health Department of the State of New York 
have steadily developed imtil at the time of his death 
it was one of the most effective ministers to the public 
health in the United States and one of the foremost 
in the world. 

It was obvious when the Board of Scientific Di- 
rectors of the Rockefeller Institute was being formed 
that bis intimate knowledge of the domain of public 
health, practical medicine and the new outlooks in re- 
search which were so inspiring at that time should 
lead to the selection of Dr. Biggs as one of the men 
to initiate the new venture. Hk interest in the prog- 
ress and successes of the Institute has been keen. Ho 
has been most helpful in the deliberations of the board 
as well as in the adjustments of the relationship of 
the Institute to outside phases of practical medicine 
and research. 

He was wise in counsel, he was ready in service, he 
was a good comrade; we shall miss him on this board. 


SCIENTIFIC EVENTS 

EXPERIMENT STATIONS IN FINLAND^ 

Aoricultural experimentation in Finland is now 
being reorganized under a law passed this year, put- 
ting this work on a permanent basis. Research is now 
being conducted mainly by eight institutions. Of 
these the Central Agricultural Experiment Station 
situated at Dickursby, Anas, about 10 miles from 
Helsingfors, is operated by the government. It is 
organized into departments of plant cultivation, agri- 
cultural chemistry and physics, biology of domestic 
animals, plant bacteriology and diseases, and agricul- 
tural entomology. Each department is under the 
direction of a professor of the University of Helsing- 
fors, and the staff also includes an assistant and a 
clerk with university training. Besides comparative 
vegetable tests, plant breeding is carried on, special 
attention being g^ven to the breeding of oats. Many 
students of the agricultural department of the univer- 
sity are given training each year. 

The Government Bureau for the Examination of 
Butter and other Edible Fats is situated at Hango. 
Its principal work consists in the examining of butter 
to be exported from the country, but it also conducts 

1 From the S^cpervment Record. 


investigations of other food fats. It has a staff of 
dairy experts and chemists. 

The Economic Investigational Bureau of the Agri- 
cultural Administration at Helsingfors conducts in- 
quiries based on data procured from several hundred 
privately owned farms. The chief object is to furnish 
information in regard to the costs of agricultural pro- 
duction and the profitableness of various sized farms 
in different parts of the country. 

The agto-geological section of the Geological Com- 
mission, also at Helsingfors, conducts investigations 
in regard to soils and prepares agro-geological maps 
for the different sections. This institution is main- 
tained with state funds. 

The Swamp Cultivating Experimental Station of 
Lettensue, about 75 miles north of Helsingfors, is 
owned by the Suomen Suoviljelysyhdistys (Finland 
Swamp Reclamation Society), which receives financial 
aid from the state. The station conducts experiments 
in the cultivating, ditching and fertilizing of swamps. 
Similar stations are located at Ilmajoki, about 270 
miles north of Helsingfors, where special attention is 
given to pasture studies on peat bogs, and at Tohma- 
jarvi, about 417 miles east of Helsingfors. 

The Plant Breeding Station of Tainmisto at Malm, 
about seven miles from Helsingfors, is owned by the 
Keskusosuusliika Hankkija (Hankkija Cooperative 
Society). Its work consists in the breeding of the 
more important plants, and it is under the direction 
of a trained specialist. 

In addition to the foregoing, the cattle breeding 
societies operating in Finland and receiving state aid 
conduct, in connection with the keeping of records of 
purebred stock, investigations in regard to tlie hered- 
ity of domestic animals. Of these societies the most 
important arc the Society for the Breeding of Ayr- 
shires at Helsingfors, tlie West Finnish Society for 
the Breeding of Domestic Animals at Karkku (near 
Tammerfors), and the East Finnish Society for the 
Breeding of Domestic Animals at Kuopio. 

ROTHAMSTED EXPERIMENTAL STATION 

Aocordinq to the London Times, the report of the 
Rothamsted Experimental Station, Harpenden, for 
1921-22, which has recently been issued, contains in- 
formation which will be of value to the agricultural 
community. Perhaps the most significant remark in 
the whole report is contained in a comment on the ex- 
penditure and cash returns per acre of the ground 
cultivated by the station. Profits are shown in the 
period from October, 1919, to September, 1920, but 
thereafter practically every item is a deficit, and it is 
observed that “from 1920 onwards the financial results 
are deplorable and show clearly why many of the 
arable farmers of to-day are in their present posi- 
tion.” 
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The station, which has been in receipt of govern- 
ment grants since 1911, has been organized so as to 
bring it into touch with modem conditions of agri- 
culture, on the one side, and with scientific advance, 
on the other. Its activities range from oir cultivation 
to fertilizer investigations, the effect of manures on 
crops, and plant diseases. As the fundamental basis 
of agriculture is the production of crops, the work at 
Rothamstod is mainly concerned with this, and the 
natural subdivisions of the investigation are soil cul- 
tivation, the feeding of crops, and the maintenance 
of healthy conditions of plant growth. Cultivation 
has been reduced almost to a fine art, but as costa are 
the dominating factor in practical farming experi- 
ments are continually carried out with the object of 
discovering means of reducing expense. For instance, 
the power needed for ploughing can be reduced by 
suitable treatment of the land. Chalking heavy soil 
may effect a saving of as much as 15 per cent, in the 
power used, while farmyard manure, coarse ashes and 
even artificial manure can all effect similar economies. 

As more than thirty artificial manures are now 
available to the farmer, and as their effect varies on 
different farms and with the weather, there is an ob- 
vious need for some general rules by which fanners 
may be guided. The report, having stated that a risk 
must always attach to crop yields, adds that it is 
hoped that they may eventually become calculable and 
therefore insurable. The difficulties of the work are 
great, but they are being steadily overcome, though 
at present the effect of differences in soil type and 
climatic conditions are not known with certitude for 
various parts of the country. 

The complete report may be obtained from the 
Secretary of the Rothamsted Experimental Station, 
Harpenden. 

SYMPOSIUM ON HEAT TRANSFER 

A SYMPOSIUM on heat transfer will be held at the 
spring meeting of the American Chemical Society, 
under the auspices of the Division of Industrial and 
Engineering Chemistry. 

While the final program is not available, a number 
of papers are in preparation by writers well versed 
in various applications of heat transference. These 
papers may be classified as follows : 

Heat Losses by Radiation plus Convection, through 
Bare and Insulated Surfaces. 

a. From Pipes. 

b. Prom Furnace Walls. 

c. From Miscellaneous Shapes. 

Heating or Cooling of Non-Condensable Cases. 

a. The Warming of Air in Hot-blast Heaters. 

Heating or Cooling of Liquids Flowing Inside Pipes. 

a. Water. 

b. Oils. 


Cemdeosation, 

a. In Surface Condensers and Water-heaters. 

Evaporation. 

a. The Analysis of Certain Comparative Tests on 

Evaporators. 

b. Heat Transfer in Enameled Apparatus. 

Miscellaneous Topics. 

a. "A Heat Meter." 

b. The Determination of Air In Steam, and the Im* 

portanoe of this Factor in Heat Transmisnon. 

In order that those interested may have ample time 
prior to the meeting to prepare discussion of these 
papers, it has been decided to issue advance copies, 
or preprints, bound under one cover. To this end it is 
necessary that the complete manuscript be in the 
hands of the chairman not later than January 15, 
1924. 

Professor W. H. McAdams, of the Massachusetts 
Institute of Technology, is chairman of this sympo- 
sium. It is of such an important nature that two 
half days will be devoted to the presentation and dis- 
cussion of papers. 

Should preprints be issued, a copy will be sent to 
each paid member of the division. 

Erle M. Billikos, 
SecTB^ry 

THE SEISMOLOGICAL SOCIETY OF 
AMERICA 

At a meeting of the board of directors of the Seis- 
mological Society of America held in San Francisco 
on October 19 the following officers were elected for 
the year 1923-24: Bailey Willis, of Stanford Uni- 
versity, president; W. W. Campbell, University of 
California, first vice-president; R. W. Sayles, Har- 
vard University, second vice-president; H. 0. Wood, 
Carnegie Institution, third vice-president; 8, D, 
Townley, Stanford University, secretary-treasurer. 

During the past year the Seismological Society 
published a large Fault Map of California on the 
scale of eight miles to the inch. This has been dis- 
tributed to the members of the society and subscrib- 
ers to the quarterly Bulletin published by the society, 
and the remaining copies are now on sale. The sale 
of the maps is in charge of the secretary of the soci- 
ety, Stanford University, California, vhien mounted 
the map is 6 x 7 feet in size. The base of the map was 
prepared by the U. S, Geological Survey and all 
known active and dead faults have been drawn on it 
from the best information available. The map also 
contains the offshore contour lines from San Diego to 
San Francisco. These were determined by the Hy- 
drographic Office of the U. S. Navy Department, in 
the fall of 1022, by the use of the Sonic method. The 
data of the fault lines were compiled by Bailey Willis 
and H. 0. Wood and the publication of the map has 
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beMi made possible through the cooperation of vari- 
ous isstittttions and individuals^ including the U. S. 
Hydrograph Office, the U. S. Navy Department, the 
U. S. Geological Survey, the Carnegie Institution of 
Washington, the University of California, Stanford 
University and the advisory committee on seismology 
of the Carnegie Institution. 

During the present year the officers of the society 
and the editors of the Bulletin expect to direct their 
efforts toward an educational campaign for the erec- 
tion of earthquake-proof buildings. 

STUDY OF ENGINEERING EDUCATION 

Thx Society for the Promotion of Engineering 
Education recently received from the Carnegie Cor- 
poration a communication stating that the corpora- 
tion has set aside the sum of $108,000 ^^for the pur- 
pose of making possible a study of engineering edu- 
cation” under the direction of the society. The letter 
of President F. P. Keppol, of the Carnegie Corpora- 
tion, addressed to Professor C. F. Scott, chairman of 
the society's board of investigation and coordination, 
announces that $24,000 is made available ^^doring the 
present fiscal year and $12,000 during the fiscal year 
1924, with the understanding that if, in the judgment 
of the executive committee, substantial progress shall 
have been made in this study by January 1, 1925, the 
balance of the $108,000 will be made available to the 
society as follows: $24,000 additional during the fis- 
cal year 1924 and $48,000 daring the fiscal year 
1926.” 

William E. Wickonden, assistant vice-president of 
the American Telephone and Telegraph Company, has 
been appointed director of the investigation. 

The Society for the Promotion of Engineering Edu- 
cation, which has more than 1,500 individual members 
and 86 institutional members, voted at its annual 
meeting in June, 1922, to expand its service to tech- 
nical schools by a study of the training of engineers. 
A committee was appointed formulate an answer 
to the question, What can the society do in a compre- 
hensive way to develop, broaden and enrich engineer- 
ing education t” The report of this committee led to 
the organisation in September, 1922, of a board of 
investigation and coordination, composed of Charles 
P. Scott, then president of the society; J. H. Dunlap, 
M. E. Cooley, F. W. McNair and D. C, Jackson, 
President Scott addressed a letter in October, 1922, to 
deans and presidents of engineering schools throngh- 
out the United States, “asking ^unsel and suggestions 
from the engineering schools for the guidance of the 
board.” Abstracts from replies to this letter were 
printed in the November, 1922, issue of Engineering 
Edueation, the bulletin of the society. At the 1023 
annual meeting last June, the society pledged “the 
eupport of its individual members to the proposed 
program of investigation of engineering education.” 
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THE ROLLIN D. SALISBURY MEMORIAL 

Th& University of Chicago avinounces that a com- 
mittee, consisting of Tlmmas E. Donnelley, chairman, 
from the board of trustees ; Professor H. H. Barrows, 
chairman of the department of geography; Professor 
E. B. Bastin, chairman of the deportment of geology, 
and two other persons not members of the Board of 
Trustees or of the University faculties, has been ap- 
pointed to raise a fund of $100,000 to $150,000 to bo 
known as the Eollin D. Salisbury Memorial Fund for 
the promotion of research in the fields of geology and 
geography. 

The income from the fund is to be used for the 
following specific classes of projects: (a) Field re- 
search expeditions; (6) office and laboratory re- 
searches; (c) research fellowship grants to graduate 
students of special promise for the conduct of specific 
researches; (d) aid in the publication of research re- 
sults when such publication can not be otherwise ar- 
ranged, and (a) other projects that come appro- 
priately under the caption of promotion of research. 

Professor Salisbury, who for twenty years was 
dean of the Ogden Graduate School of Science, head 
of the department of geography for sixteen years, 
and head of the department of geology at the time of 
his death in 1922, left a bequest to the university of 
a large fund for the endowment of scientific fellow- 
ships. Dean Salisbury’s influence was widely ex- 
tended through graduates in geology and geography 
who have gone to important positions in many educa- 
tional institutions. 


SCIENTIFIC NOTES AND NEWS 

The Nobel prize in physics has been awarded to 
Dr. Robert Andrews Millikan, director of the Norman 
Bridge Laboratory of Physics and chairman of the 
Administrative Council of the California Institute of 
Technology. The only previous award of this prize 
in America was to Professor A. A. Michelson, of the 
University of Chicago, in 1907. 

The Josiah Willard Gibbs lectures, recently estab- 
lished by the American Mathematical Society, were 
to have been inaugurated this winter with an address 
on the Einstein Theory by the late Charles Proteus 
Steinmetz. 

Dr. Stephen Moulton Babcock, known as the dis- 
coverer of the Babcock test for fat in milk and for 
research on milk, celebrated his eightieth birthday at 
his home in Madison, Wis., on October 22. In 1901 
a medal was given to Dr. Babcock by the state of 
Wisconsin, bearing the inscription “In recognition of 
the great value to the people of this state and to the 
whole world of the invention and discoveries of Pro- 
fessor Stephen Moulton Babcock, of the University 
of Wisconsin, and his unselfish dedication of these in- 
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ventions to th« public servicci the etate of Wisconsin 
presents to Professor Babcock this xnedal.’' 

Profbssob Vladimir Kaiupetofu', of the School of 
Electrical Engrineering^ Cornell University, has been 
awarded a prize of four thousand francs by the Mon- 
teflore Foundation of the University of Bel- 

gium. The award was made for his kinematic com- 
puting devices of electrical machinery, described in 
the technical press during the last throe years. A 
committee of five Belgian and flve foreign members, 
which makes these awards, has characterized this work 
as an expression of a “new idea which may lead to 
important developments in the domain of electricity.” 

Thb Cross of the Legion of Honor for war service 
has been awarded to Dr. John J, Moorhead, of New 
York City. This is his third decoration from the 
French Government. Dr. Moorchead, who is profes- 
sor of surgery at the New York Post-Graduate School 
and Hospital, was a lieutenant colonel in the Medical 
Corps of the A. E. F. for nineteen months. 

The Lenard prizes for distinguished work in col- 
loid chemistry were recently awarded by the German 
KoUoidgcBellschaft to R. Zsigmondy, professor of in- 
organic chemistry at Gottingen, for his discovery of 
the ultramicroscope, and to Dr. W. Pauli, professor 
of internal medicine at Vienna, for research on pro- 
teins. 

Drs. G, E. H, Roger, dean of the Paris Faculty of 
Medicine, J. L. Faure, professor of surgery in the 
same faculty ; L. J. Hugouenq, honorary dean of the 
Lyons Faculty of Medicine ; Maurice de Fleury, mem- 
ber of the Academy of Medicine, and A. Lumi^re have 
been made commanders of the Legion of Honor. 

Professor Alexis Thomson, of Edinburgh, is 
about to retire from the chair of surgery in the Uni- 
versity of Edinburgh, a post he has held since 1909. 

President Ralph D. Hetzel, of the University of 
New Hampshire, was elected president of the New 
England Association of Land Grant Colleges and Uni- 
versities at the annual meeting held at Kingston, 
R. I., on November 2 and 3, Dean Joseph L, Hills, 
of the University of Vermont, was made secretary- 
treasurer. 

Dh. David D. Scannell, who has already served 
three terms of three years each as a member of the 
Boston school committee, has been nominated for an- 
other term by the Public School Association of that 
city. Dr. Scannel has been on the teaching staffs of 
the Harvard and the Tufts Medical Schools and is a 
visiting surgeon at the Boston City Hospital. 

Professor William A. Withers, head of the de- 
partment of chemistry in North Carolina State Col- 


lege, WBfl recently elected preaident of the Chamber 
of Commerce of Raleigh,. N, C. 

Br. Marcus Benjamin, of the U. S. National Mu- 
seum, represented Columbia University at the inau- 
guration of William Mather Lewis aa president of 
George Washington University on November 7, 

W. A. McRae, oommissioner of agriculture of Flor- 
ida for twelve years, has resigned. The governor has 
appointed Nathan Mayo, of Summerffeld, Marion 
County, to be his successor. Mr. McRae will be con- 
nected with a large development company in Florida, 

Th£ Laboratory of Pharmacognosy with the Drug 
Control Laboratory of the Bureau of Chemistry have 
been consolidated. The laboratory thus formed will 
be designated as the Drug Control Laboratory and 
will be in charge of Dr. Q, W. Hoover. 

Dr. Harry P. Swift has been appointed a special 
deputy commissioner of health for New York City to 
serve without compensation. 

Dr. Fodor, assistant to Abderbalden, has been 
asked to go to Palestine to superintend the foundation 
and take charge of an institute for physiologic chem- 
istry. 

Dr. C. a. Browne, chief of the Bureau of Chem- 
istry, U. 8. Department of Agriculture, left Washing- 
ton on October 25 for a three weeks’ trip to some of 
the branch laboratories of the Bureau of Chemistry, 

Professor Charles F, Shaw, of the Department 
of Soil Technology, University of California, has re- 
turned from a six months’ sabbatical leave spent in 
Honolulu, Australia and New Zealand. In Australia 
an extended trip was made by motor into the interior, 
to study soil and agricultural conditions as well as 
the degree of settlement and development. Many soil 
samples were brought back for further study. 

The sum of £100 has been granted by the managers 
of the Balfour Fund to Mr. C3rril Crossland, M.A., 
of Clare College, Cambridge, in aid of his researches 
into the biology of the coral reefs and banks of the 
South Pacific. 

The Norwegian Arctic explorer, Christian Leden, 
has returned from Greenland, bringing back ethno- 
graphic and zoological collections for the Peabody 
Museum, Harvard University. 

Dr. Paul Kammerer, of the Biological Research 
Institute of Vienna, will shortly viwt the United 
States, where he will lecture. 

The annual meeting of the Sigma Ki Club of 
Soetthem California was held on Friday erening, 
October 19, at OoeidenUd College, Xjos Angeles. 
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iiltar an informal dinner, Dr. D. T. MacDongal, 
director of botanical research in the Carnegie Insti- 
tation, delivered an illustrated lecture on “The physi- 
cal basis of life.” The following officers were elected 
for the ensuing year: President, Dr. Willett L. 
Hardin; vice-president. Dr. LeRoy S. Weatherby; 
secretary, Catherine V. Beers; treasurer, Dr. Elbert 
E. Chandler. 

Professor Harlow Shaplet, director of the Har- 
vard College Observatory, will lecture at Brown Uni- 
versity in the Marshall Woods Series on January 15 
on “The Origin of the World.” 

Dr. Georor D. Birkhoff, professor of mathematics 
at Halyard University, will give at the Lowell Insti- 
tute, Boston, during the month of December, a series 
of six lectures on “The origin, nature and inffuence 
of relativity.” The dates and titles of the individual 
lectures are: 

Tuesday, Dec. 4 — ''Euclid, Newton, Paraday, Ein- 
atoin. * ' 

Friday, Dec. 7 — "The nature of space and time.'' 

Tuesday, Dec. 11 — "The old and now theories of 
gravitation." 

Friday, Dec. 14 — "The experimental tests of rela- 
tivity. ' ' 

Tuesday, Dec. 18 — ' ' Borne relative paradoxes and their 
explanation. ' ' 

Friday, Dec. 21 — "The philosophical influence of rela- 
tivity." 

The Journal of the American Medical Association 
writes: “Dr. Ludvig Hektoen, Chicago, is cliairman 
of a large committee which has made an appeal to 
American physicians to come to the aid of practition- 
ers, research workers and medical students of Ger- 
many who face a winter of great distress and priva- 
tion. As alumni of America’s universities and 
professional schools, the committee says, we can not 
afford to stand idly by while scientiffo and medical 
Germany disappears. We have shared in the benefit 
of antitoxins, of chemotherapy, of the Roentgen ray. 
We shall not want the future to record that we were 
indifferent when the science of a Ludwig, a Virchow, 
a Helmholtz, a Koch or a Fischer was in dire need. 
Now is the time of gz^teat need. The old men of 
the profession in Germany are in most instances abso- 
lute paupers, their life’s accumulation not sufficing 
to buy a slice of bread. Every effort will be made to 
safeguard the transmission of contributions to this 
fund, which, if expedient, will be made through 
American government channels. Make your elieck 
payable to 'American Aid for Gciman Medical Sci- 
ence,’ and mail to Dr. Hektoen at 637 South Wood 
Street, Chicago.” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Dr. Franklin Chambers McLean, the newly 
elected professor of medicine at the University of Chi- 
cago, will take part in the work of organizing the 
Medical School at the University. Dr. McLean has 
bad the experience of organizing the Peking Union 
Medical College, upon whose buildings and equip- 
ment $9,000,000 have already been expended. 

W. L. Slate, Jr., professor of agronomy in the 
Connecticut Agricultural College and vice director of 
the stations, has been appointed director to succeed 
Dr. E. H. Jenkins, who recently retired. 

Professor C. W. Parmelee has been made head of 
the department of Ceramic Engineering at the Uni- 
versity of Illinois. He has been connected with the 
institution since 1916 as professor of ceramic engi- 
neering and during the past year has served as acting 
head. 

Dr, Frank W. Chamberlain, who for five years 
has been acting dean of the division of veterinary sci- 
ence in the Michigan Agricultural College, has re- 
signed in order to devote his full time to the depart- 
ment of anatomy. 

The chair of biology and pharmacognosy at the 
Philadelphia College of Pharmacy and Science, re- 
cently vacated by Professor Heber W. Youngken, 
who accepted an offer to occupy a similar chair at the 
Massachusetts College of Pharmacy, has been filled by 
the appointment of Dr. Amo Viehoever, who has had 
charge of the laboratory of pharmacognosy of the 
Bureau of Chemistry, U. S. Department of Agricul- 
ture, since 1914. 

H. C. Howard has been appointed assistant pro- 
fessor of chemistry at the University of Missouri. 
Dr. Howard has been research chemist on the staff of 
the B. F. Goodrich Company, 

J, S. Brown, assistant geologist in the Geological 
Survey, has accepted a position for one year in the 
department of geology, Missouri School of Mines, 
Rolla, Missouri. 

Db. Gruber, formerly prosector at the municipal 
hospital in Mainz, has been called to Innsbruck as di* 
rector of the Anatomical Institute, to succeed Pro- 
fessor Pommer. 

Professor Kuzynski, a department head of the 
Berlin Pathological Institute, has accepted a call to 
the West Siberian University of Omsk, where he will 
serve as a pathologist, being entrusted more particu- 
larly with epidemiological research. 
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DISCUSSION AND CORRESPONDENCE 

CLIMATIC CHANGES 

Db. Humphreys* review of Climatic changes, their 
nature and causes/* by Dr. Ellsworth Huntington and 
Dr. Stephen Sargent Visher (Yale University Press^ 
1922), in Science, Vol. LVII,, pp, 389-391, March 
30, 1923, conveys, I feel sure, an erroneous impres- 
sion, for it fails to treat commendable features and 
to give any idea of the contents of the book. 

“Climatic Changes'* is a very comprehensive treat- 
ment of the wide subject of climatic changes in the 
history of the earth. The work begins with chapters 
on the remarkable uniformity of the climate in geo- 
ic^ic time and on the variability of the climate. The 
following types of climatic sequences arc distin- 
guished: (1) Cosmic uniformity; (2) secular pro- 
gression; (3) geologic oscillations; (4) facial duo- 
tuations; (5) orbital precessions; (6) historical pul- 
sations; (7) Briickner periods; (8) sunspot cycles; 
(9) seasonal alternations; (10) pleionian migrations; 
(11) cyclonic vacillations; (12) daily vibrations. 

A review and discussion of the principal hypotheses 
of the causes of climatic changes brings the treat- 
ment up to Huntington's own hypothesis, the solar 
cyclonic. This hypothesis is shortly as follows: New- 
comb and Koppen have shown that the temperature 
of the earth's surface varies in harmony with varia- 
tions in the number and area of the suhspots. fur- 
thermore, Abbot has found that the amount of heat 
radiated from the sun also varies, and that in gen- 
eral the variations correspond with those of the sun- 
spots. Sunspot maximum corresponds to the lowest 
temperature at the surface of the earth. Finally, it 
has been found that atmospheric pressure also varies 
in harmony with the number of sunspots. The varia- 
tions are different in different parts of the earth, but 
systematic, and the net result is that, when sunspots 
are numerous, the earth's storminess increases. This 
interferes with the trade winds of low latitudes and 
the prevailing westerlies of higher latitudes, causing 
frequent hurricanes in the tropics and more frequent 
and severe cyclones in the temperate regions. With 
the cliange in storminess there naturally goes a 
change in rainfall. Thus, when the atmosphere of 
the sun is particularly disturbed, the meteorological 
differences between different parts of the earth's sur- 
face are strengthened. 

The low temperature during times of many sun- 
spots may be due largely to convection and to in- 
creased velocity of the winds by which the surface of 
the earth is actually cooled off a little. The cause of 
the storminess, when the sun's atmosphere is dis- 
turbed, is not quite clear, but, beside the heating of 
the earth's surface by the sun, electric phenomena of 
some kind appear to play a r&le. 


Inveatigfttidiis have shown that sunspot eydes on a 
small scale present almost the same phenomena as do 
historic or glamal fluctuatbns. “When sunspots are 
numerous, storminess increases markedly in a belt 
near the northern border of the area of greatest 
storminees, that is, in southern Canada and thenee 
across the Atlantic to the North Sea and Scandinavia. 
Corresponding with this is the fact that the evidence 
as to climatic pulsations in historic times indicates 
that regions along this path, for instance Greenland, 
the North Sea region, and southern Scandinavia, were 
visited by especially frequent and severe storms at the 
dimax of each pulsation. Moreover, the greatest ao- 
GomulationB of ice in the glacial period were on the 
poleward border of the general regions where now 
the storms appear to increase most at times of solar 
activity."' “From these and many other lines of 
evidence it seems probable that historic pulsations and 
glacial fluctuations are nothing more than sunspot 
cycles on a large scale."® 

After these introductory and theoretical chapters 
the authors take up the discussion of certain climatic 
problems. The headings of the chapters will give an 
idea of the diversity of the problems dealt with : “The 
climate of history;” “The climatic stress of the 
fourteenth century;” “Glaciation according to the 
solar cyclonic hypothesis Some problems of 
glacial periods;” “The origin of loess;” “Caosee 
of mild geological climates;” “Terrestrial causes of 
climatic changes;” “Post-glacial crustal movements 
and dimatic changes “The changing composition of 
oceans and atmosphere;” “The effect of other bodies 
on the sun;” “The sun's journey through space;” 
“The earth's crust and the sun.” 

In certain respects the undersigned disagrees with 
the condusions of “Climatic Changes.” Thus, when 
percipitation is considered to be of greater importance 
than temperature for the Pleistocene glaciations, it 
may have been overestimated. The best known gla- 
cialists, practically without exception, regard tem- 
perature as the chief controlling factor. Particularly 
do A. Penck, E. Briickner and A. von Reinhard regard 
temperature, not precipitation, as the decisive factor 
for the glaciations in the Alps and the Caucasus. 

The nourishment of the ice sheets, according to 
Huntington and Visher, occurred largely by snowfall 
from cyclonic storms.* They infer that heavy pre- 
cipitation and the formation of great snowfields took 
place first in the central areas of what later became 
the great continental ice sheets. Hence ice b^^n to 
flow out from these centers. Later, however, the ex- 
treme development of high pressure areas over the ice 

1 P. 57, 60, 

»P. 60. 

spp. 116, 125, 186. 
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H ijrtMU is coppoHid to Jaave foroed the oyclonio stoamB 
to ihirt the iee rather than eroea its eentral parte. 
Our knowledge on this point is very limited, but since 
botildere were transported by the European ice sheets 
irom near the center of glaciation out to the terminal 
moraines in central Europe, the expansion of the ice 
sheet to a large degree must have been controlled by 
precipitation in its cent^ ports. Recently Simpson^ 
has given a seemingly very good explanation of the 
anowfall in the Antarctic anticyclone. The precipita^ 
tiu&» according to his view, is brought about by the 
low temperature of the lower strata of the air. This 
air is raised and cooled still farther during blizsards 
and hence gives up the small amount of moisture 
which it contains. 

The opinion that evaporation during the glaciation 
was greater than normally^ perhaps is open to doubt, 
but that there was a considerable transport of mois- 
ture from low to high latitudes seems to be certain.* 

The discussion of the causes of the disappearance 
of the ice sheets is not quite consistent^ It starts with 
correctly setting forth rise of temperature and dimi- 
nution of precipitation as the chief general causes, 
but ends with largely attributing the vanishing of the 
different sheets of land ice to more local conditions. 
Most studies of the disappearance of the North Euro- 
pean and the Labradorean ice sheets seem to show 
that during the ice retreat the temperature was rela- 
tively high and the precipitation slight. 

Again, topographic conditions can readily explain 
many climatic problems, but their actual rdle seems 
sometimes to have been overestimated. So, the sup- 
posed good example of close relationship between high 
elevation of land and continental climate, and low ele- 
vation and maritime climate in northwest Europe dur- 
ing late-glacial and post-glacial time, maintained by 
C. E. P. Brooks, is partly unfounded, as it is based 
upon an incorrect bterpretation of the changes of 
level. Even the moderate view taken in ‘^Climatic 
Changes,” pp. 216-222, goes too far. During the 
transition between the late-glacial and post-glacial 
periods, that is in Anoylus or boreal time, there was 
no extensive elevation, no continental phase as far as 
the land is concerned ; and recently Lennart von Post 
seems to prove that the climate instead of being con- 
tinental as supposed was maritime with dry summers 
and winters rich in precipitation. 

In the discussion of the origin of glacial loess, which 
is supposed to have been accumulated mainly during 
the retreat of the ice, the undersigned misses refer- 

*G. 0. Simpson, " Meteorology, " Vol. I. — Britlrii Ant- 
arctic Expedition, 1910-1918. Calcutta, 1919. Refer- 
ence on pp. 256-269. 

8Pp. 113 ,114. 

«P. 118. 

T P. 128. 


ences to B. Shimel^ A. Jentasch, and P. Tutkowskii 
who have expressed similar ideas. 

A very strong side of “Climatic Changes’’ is that 
it really faces the difficulties, and takes up the prob- 
lems which call for disoussion, ev^ if our present im- 
perfect knowledge does not permit a satisfactoi^^ ex- 
planation of all of them. The solar oydonic hypoth- 
esis seems more competent than any other existizig 
hypothesis to explain the complexity and the rapid 
and heterogeneous changes of the Pleistocene climate, 
which are now beginning to be fairly well known, 
especially thorough studies in Sweden. Our present 
knowledge of the Pleistocene climate eliminates most 
and perhaps all the hypotheses which sedc the causes 
of climatic variations in terrestrial conditions only. 
It seems as^if Huntington has found a very impor- 
tant, perhaps the chief, cause of climatic changes. 

Ernst Antevs 

COLOR HEARING 

I HAVE been interested for a long time in color 
hearing, and therefore read eagerly the article by 
Professor Horace B. English, of Antioch College, in 
SoiKNOE of April 13, “And a little child shall lead 
them.” The deductions of the three-year-old were 
charming. 

I add my personal experience. Having met a 
friend in town some years ago, we fell into conversa- 
tion on the possibilities of color hearing, which had 
been characterized as absurd. Going to my home, 1 
said to my mother, without any preliminaries, 
“Mother, what color is my voiced” Without hesita- 
tion and as if 1 had asked her the color of a ribbon 
or a book-cover, she replied, “Dove-color.” 

I expressed my surprise that she should hoar color. 
“Why,” said she, “I have always heard color. When 
I went to school, there was a little girl whom I dis- 
liked very much, because she had such a yellow voice.” 
But in all her long life (she was then over eighty) 
color hearing had never been spoken of. I then 
asked her the color of the voices of various friends, 
which she gave with perfect readiness. She charac- 
terized the voice of Louis Prang as having the colors 
of the rainbow. 

Some days after this conversation, I went to New 
York on my way to Brooklyn to speak before an edu- 
cational gathering on “Color.” As I walked along 
Broadway, I noticed in a sliop window, in which 
Oriental rugs were displayed, a placard which said, 
“A noted East Indian will tell fortunes, will read the 
hand and will tell the color of the voice.” Feeling 
that I might get material appropriate to the address 
I was to give, 1 went in and was shown to a tent-like 
booth, in which was seated a fine-looking Hindu in 
full Oriental costume. 

Be received me in a dignified manner, read my 
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hand and told my fortune. I asked the color of my 
voice. He asked me to count to twenty and to say 
the alphabet 1 did so. He looked thonghtful, pon- 
dered a moment and said^ ^'You will think it strange, 
perhaps — your voice is blue-violet — an inteUectual 
voice.” 

It has seemed to mo that the color hearing was, in 
the case of my mother and of the Hindu, virtually 
the same — dove-color and blue-violet — the elements of 
the colors being alike. 

Maby Daka Hicks Fbang 

Boston, Mass. 

A HISTORICAL NOTE ON SEX DETER- 
MINATION IN PIGEONS 

In connection with papers on sex determination in 
pigeons, setting forth the observations of C. 0. 
Whitman and 0. Riddle, it is interesting to find that 
an old French book records a part of the tradition 
of bird-fanciers regarding the tendency of some eggs 
to develop into males. 

Riddle has summarized the extensive researches of 
Whitman and of himself as follows ; **In the pigeons 
the first egg is smaller and is a male, the second is 
larger and usually a female, wliile as the season 
advances the smaller ones also are female-producers.”' 

In the reprint collection of the U, S. Fisheries 
Laboratory at Woods Hole, Mass., the witer recently 
came upon a small booklet by Jules Gautier entitled 
“La Fecondation artificielle,” Trois^me edition, Paris, 
3881, which has on page 21 the following footnote: 

Chose rexnarquablel c^cat que loe oiaoaux qui n^ont 
quo deux oeufs par eouvde (pigeons, colombea) en pro- 
duisent un pour chaque sexe. Le premier pondu est 
tou jours affect^ au mkle, et celui-ci Acldt ordinairoment 
avant la fomelle. 

The shrewd observations of breeders of horses, 
cattle and dogs are also deserving of consideration 
in planning investigations on the physiological basis 
of sex determination, and have already been shown 
to be worth nearly as much as certain clinical records. 

F, E. Chidestkb 

West Virginia University 

ZOOLOGICAL NOMENCLATURE 

Nomenclature ; Notice to the zoological profession 
that suspension of the rules has been asked in the case 
of xSpirifer Sow, 1816, and Springothpris Winchell, 
18G3. 

In accordance with prescribed routine, the secre- 
tary of the International Coininiasion of Zoological 

1 Riddle, 0., ^'The determination of sex and its ex- 
perimental control, * ' Bull Am. Ac. Med., Vol, 15, No. 6, 
October, 1914, 


Nomendature baa the honor herewith to noCdfy tte 
members of the soologioal profession that Mias HelMil 
M. Muir Wood, of the British Muaexun of Natoaral 
History, has submitted the generic names SpMfelF 
Sow, 1816, and Syrmgothgris Winchell, 1863, to the 
International Commission, for suspensiem of rule% 
with a view to retaining Anomia Btriata Martin ai 
genotype of Spirifer and Syringotkyria typa (a. 
Spirifer oarteri Hall) as genotype of 8yringothyfi$^ 

The argument is presented: (1) that under the 
rules Anomia cuspidata Martin is type of Spirifait 
and Syringotkyria is synonym of Spirifer; (2) Irat 
for 70 years practically all authors have, in conscious 
opposition to the rules, taken A. striata as type of 
Spirifer and Spirifer carteri s. 8y* typa as type of 
Syringotkyria; (3) so many species are involved in 
this instance that the application of the rules would 
present greater confusion than uniformity. 

The secretary will postpone vote on this case for 
one year and invites expression of opinion for or 
against suspension in the premises. 

C. W. Stiles, 
Seeretary 

Hyoibnio Laboratory, 

Washington, D. C. 


QUOTATIONS 

RECOGNITION OF SCIENTIFIC WORK 

L. H. Baekeland, just returned from an extensive 
trip with renewed appreciation for the opportunities 
and privileges of the United States, recently brought 
to our attention the desirability of havii^ Congress 
recognize in some specific and definite way the tri- 
umphs of our men of science, particularly those in de- 
partment circles. Then in the editorial section of the 
New York World for September 2, Ellwood Hendrick 
discussed the same sentiments and made a plea for 
such recognition by Congress. We wish to add our 
voice and urge that something be done in a proper 
way to have our law-makers realize that “the United 
States is the only civilized country in the world that 
does not recognize distingiushed service by civilians. 
In the British Empire they make them lords or knights 
— and we can not do that. In France, Italy, Spain, 
Belgium, Portugal, China, Japan, and even in Soviet 
Russia, they give decorations. We do not give decora- 
tions to civilians. Moreover, the insignia of decora- 
tions have been preempted by so mahy private organi- 
zations in this country that a button in the lapel of a 
man’s coat is without its significance elsewhere.” 

But there are other ways in which this Nation can 
express its thanks. Perhaps some day we may go as 
far as our neighbor Canada and grant a substantial 
annuity to a man who has made a scientific discovery 
of great importance to tlie public. There seems no 
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I^Mipilkn^esB could not paas an act, angroaced 
the Preaident of the United States, eon* 
l4f a proper preamble and resolution oonuneno- 
hfjf and expressing gratitude to a man who has de- 
many years of his life, bis ability as a soientist 
ilWimhaps as an inventor, to the welfare of the re* 

film. 

a document would be invaluable to the recipi* 
0sl0i9fyxeoverf the adoption of a policy of this kind 
tho first step in working out a really ade- 
for rewarding scientists, many of whom 
iwirfiteadfastl refused more remunerative offers out 
o^^fuiie patriotism. Such action might be taken only 
4fea tile retirement of a departmental head or bureau 
bat those are details. The point we want to 
hWhe is that the devotion and sacrihce of our 
ellpiaista to the science should be recognised in some 
way . — Journal of Industrial and Engineering Chem- 


SCIENTIFIC BOOKS 

The Psychic Life of Insects, By E. L. Bouvibik. 

Translated by L. 0. Howard. New York. The 

Century Company, 1922. 

K 

Tai: behavior of the very lowest animals is deter- 
nMUfid largely by tropisms and redoxes, that is, in> 
evttable physical responses to physioo-cliemical stim- 
q^. The behavior of the very highest animals is 
tiiiedy determined by intelligence and reason. But 
tiie behavior of by far the largest number of animal 
kinds is mostly determined by instinct. Conspicuous 
a|nd most abundant among these animals with the in- 
stinct kind of mind are the insects, constituting, as 
zoologists classify animals, only a single class in one 
of the several great animal phyla, but oomprising 
perhaps three fourths of all the known species of ani- 
ixuds. That means that there arc approximately 400,- 
000 different kinds of known insects. Guessing Itow 
many living kinds we do not yet know is a much pur- 
sued sport of entomologists. 

Since the discovery of Fabre by the general public 
the psychic life of insects has been a favorite sub- 
ject of reading, between new novels. Maeterlinck's 
^*Life of the Bee" has helped to encourage this read- 
ing, while numerous other books about insect life 
written by men and women who know much about this 
life, but usually a little less about writing, are read- 
ily available to readers intent on continuing this kind 
of reading. 

So there has gradually come to exist a considerable 
general awareness of the fact that insect life is a 
peculiarly interesting sort of life, and that it is an 
excellent example of behavior determined almost en- 
tirely by instinct, that is, by an inherited capacity, 
present from birth and but little modifiable by edu- 


cation or experience, to do extraordmary and compli- 
cated things connected with food-findi^ protection 
from enmnies, mating, egg-laying, care of young and 
whatever other things axe necessary to maintain life 
and to perpetuate the species under most various oon- 
ditions. 

Now if any one, entomologist, general zoologist or 
layman, would like to be able to turn to a single book 
in which a large range and variety of insect behavior 
are brought together, simply described and treated 
analytically with the aim not primarily of telling in- 
teresting stories, but of getting at a more fundamental 
understanding of the springs and control of instinct, 
I know of no book which can be more confidently 
recommended to meet this desire than the book in 
hand. The author, E. L. Bouvier, professor at the 
famous Museum of Natural History in Paris, and the 
translator, Dr, L. 0. Howard, chief of the U. S. Bu- 
reau of Entomology, are both outstanding authorities 
on insects, and both can write clearly and interest- 
ingly, so the book is at once reliable and lucid. If, 
after reading it, you are impressed more than ever, 
despite the book's aim of analyzing and classifying 
“the psychic life of insects," with the amazing com- 
plexity and wonder of this life, this is only because 
the more one learns about it the more one truly real- 
izes how amazingly complex and wonderful it is. 

Proceeding from a consideration of the simpler, 
more rigidly mechanical, and hence more readily ex- 
plained kind of insect behavior — more readily ex- 
plained, that is, at least as far as relation between 
stimulus and reaction is concerned — the author moves 
on to a consideration of more elaborate and complex 
insect habits, reaching finally the highly specialized 
habits of the social wasps, bees and ants, often re- 
ferred to by entomologists as the “highest" insects. 

Despite a strong tendency to favor a mechanistic 
explanation of insect behavior wherever this seems at 
all possible, the author is forced by the impressive 
seeming of an element of intelligence and reason in 
such specialized and complex behavior as that shown 
by the social insects and other less familiar but hardly 
less wonderful ones to assume a position with regard 
to the origin of this behavior which aligns him 
squarely with the believers in the Lamarckian evolu- 
tion factor of the inheritance of acquired characters. 
For Bouvier assumes that much of this highly special- 
ized insect behavior must have been originally ac- 
quired by the use of intelligence and then so often 
repeated as to become an inherited species habit, hence 
an instinct. To accept such an explanation requires 
two assumptions that many biologists can not ac- 
cept : namely, an assumption of a considerable degree 
of intelligence in insects and an assumption of the 
possibility of the inheritance of acquired characters. 

But the general reader of the book need not worry 
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about these tiungs. He can wdl leave this worry to 
the biologists, and simply enjoy and muse over the 
amazing and faaoinating wonders of life among the 
lowly as they are reliably and clearly described by 
author and ^translator. 

Ynmm 

Washington, D. C. 


SPECIAL ARTICLES 

ON ABUNDANCE AND DIVERSITY IN THE 
PROTOZOAN PAUNA OP A SEWAGE 
"FILTER 

I 

Enumerations made of the animal population of 
the "dim” held among the broken stone of a sewage 
purification "filter” of the intermittent sprinkling 
type have given data for a quantitative account of the 
associations and seasonal saccessions of these forms.^ 
The abundant protozoan fauna exhibits a peculiar re- 
lation between the total number of organisms of any 
one riaas and the number of its genera then repre- 
sented in the sample Under natural conditions the 
abundance of organisms of any one type found in a 
given situation at different seasonal periods is in a 
general way inversely proportional to the diversity 
of their kinds. This phenomenon is well recognized 
in plankton studies and is demonstrable in published 
counts of organisms occurring in polluted streams.’ 
In the sewage film there is on the contrary a direct 
correlation between number of rhizopod individuals 
or of ciliate individuals and the corresponding num- 
berg of their genera. The ethological significance of 
such relationships seems not to have been investi- 
gated. Obviously, they are important for the prob- 
lem of specific adaptation; and in this connection 
they suggest a means of estimating the comparative 
selective stringency of environments, 

II 

Samples of "film” were obtained from the surface 
and from three levels within the filter-bed, by means 
of a centrally-located sampling-pit analogous to that 
described by Johnson.® The figures given are the 
average numbers of organisms calculated present in 
one cubic centimeter of centrifuged fixed film mate- 

• Paper No. 121 of the Journal Series, New Jersey 
Agricultural Experiment Stations. 

1 C/. Crosier, W. J., and Harris, E. S., 1923, Ann. 
Eept., N. J. Agr. Bxpt. Stns., 1922 (in press); 1923, 
Anat Sec., VoL 24, p. 403. 

a C/. data of Weston, B. S., and Turner, C. E., 1917, 
Contrib. Sanit. Boa. Lab., Mass. Inst, Tech., Vol. X, 

8 Johnson, J. W. H., 1914, Jour, Boon, Biol, VoL 9, 
p. 105-124; 127-164. 


being omitted. The detailed findinga wfll 
sented in another place. 

Exdopt ^ an iuiwrval dorixy aummar, peritricliaj^ 
hypotriehans, and hdotricboiia eUiates are pmaat jte 
abundance. Two weU^efined maxima ooeor bi 
frequency of these forma, one in Nov^Dee., the ikttiar 
in Afay^une (1921-22). These maxima cofXMpaaA 
in a general way, with the seasonal distribntbna liid* 
dent in less artificial envirenmants* When condttim 
in the filter permit ciiiates to flcmrisb, a variety of 
their species is likewise permitted. The attadiad pirir 
trichs (chiefly Opercnlaria), whose numerical increilw 
is subject to somewhat different meobanieal conidlo 
tions, are omitted from the totals plotted in Figuia 1* 
The graph (Fig. 1) shows that with certain mtm 



Fio. 1. Mean number of noa-peritiuchoos ciiiates par 
cubic centimeter of ''film'' in bl-woekly samples, July, 
1921, to Oct., 1922 (heavy line, ordinate scale at left). 
Corresponding numbers of genera (light line, ordinate 
scale at left). 

deviations of special origin, the abundance of non- 
peritrichous ciiiates (number of individuals per eubie 
centimeter of "film”) varies directly with the diversity 
of their kinds (number of genera). 

A similar relation is even more precisely shown in 
the xhizopod fauna. The seasonal distribution of the 

* In the fresh, uncentrifuged film the numbers per 
cubic centimeter are about one half as large. The film 
(also studied alive) was fixed in tncreurio Chloride solu- 
tion before counting the organisms in a unit volume of 
the diluted film. 

9 tThe collaboration of Hr. E. 6. Barrie in making the 
enumerations is gratefully acknowledged. 
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' * ; wogll (Aug^ 1921; 

the ewnMieia between abundance 
and of (non- 
eilietes, is oat in Figure 2. 
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noinben pf individuals correlated with 
uue^^ bl genite they diacioae; M — rhizopods; C— Holo- 
biliatee. (In tlie letter case, C, the period of 
' ^-orgeihttlii^on of 3ie film, * * sloughing, ’ * is 

eeoihiipd*) ^ ' 

5Phe munber of genera roprosented is a linear funo- 
^ the logarithm of the corresponding average 
nwiabj^ of individuals. 

' 

jBipn tbeae resoltB it may be argued that the sewage 
is an environment of essentially artificial 
qipill{it|ry for the relation between abundance of indi- 
diversity of type is the reverse of that 
datacted in situations lacking so plentiful a food sup- 
idt^ jfor the growth of these organisms. It is to be 
presumed that under natural conditions the chai-acter 
0jB^i#arioas specido adaptations plays a significant, 
ignttH a determining rdle in survival and multiplica- 
tjjffyfjfv- Hence the view that if any one species initially 
Ipsent be the most suitably adapted in an environ- 
pmt sufficiently selective, this form will show great- 
er number of individuals. Whereas, if the integrated 
Snvironmental effect be on the whole inimical to or- 
gstEUsms of a particular group, a few of its species 
HMty be represented, but no one of those in especial 
«peciflo selective restraint, for here diversity is at 
&^uenqy« It follows that when conditions in the 
sewage filter *^film” permit ciliatpa or rhizopods to 
ftouruh, there is interposed, broadly speaking, no 


maximum simultaneously with density of population. 
In all probability, therefore, temperature and gross 
mechanical circumstances, rather than food, limit the 
quantities and proportions of these particular organ- 
isms in the *^film.” This is consistent with the view 
that they are in the main subsisting upon bacteria® 
rather than directly upon putroscible constituents of 
the sewage. 

IV 

Certain difficulties interfere with the development 
of hypotheses concerning tlie meaning of specific di- 
versity. We may safely accept the view that failure 
of a given type to survive in a specified location is 
evidence for its absence of suitability. Considering 
closely related types, as different genera of one order, 
it should be possible to obtain for different environ- 
ments the curve connecting Uic abundance of these 
creatures With their con’esponding diversity of 
forms, by means of analytic enumerations covering a 
period of a year or more. The widely distributed and 
rapidly multiplying protozoans are admirably suited 
for such investigation. According to the viewpoint 
here advanced, it should bo possible to compare in 
this way the selective stringency or ^‘selective poten- 
tial^ of different environments (witli respect to the 
group of organisms considered). In the case of 
sewage “filra^* it is clear that environmental stress at 
times tends to eliminate rhizopods or ciliates, but that 
it is the general kind of creature, rather than particu- 
lar species of it which is in this way suppressed. 
Such an environment has for those organisms no 
specific selective potential; tlie adaptive peculiarities 
of the species are not called into play in determining 
survival. 


Summary 

In the film of organisms and debris retained among 
the broken stone of a sewage purification filter it is 
found that ciliate and rhizopod protozoans show 
seasonal variation in abundance of individuals and 
a directly correlated fluctuation in diversity of their 
types. An inverse correlation is recognized in nat- 
ural environments of greater selective stringency. ^ 
Such relationships may provide a basis for compar- 
ing the “selective potentials” of different environ- 
ments. 

W. J, CuoziER 

ZOOIiOOICAL Laboratouy, 

Rutoers College 

® This is of course to bo expected ; but it has some- 
times been suggested that tho abundant animal life of 
the filter film “must'' contribute to purification of the 
percolating sewage. It is apparent, however, that in the 
filter food is probably never a limiting factor for these 
animals, even when purification is at high efficiency. 
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LONGEVITY IN SPORES OF ASPERGILLUS 
ORYZAE AND RHIZOFUS NIGRICANS 

Ratheh frequent reference may be found in litera- 
ture dealing with the cryptogams to the belief that 
spores ■will *4ive for years,*^ but when actual founda- 
tion for the truth of such statement is sought for, it 
is surprisingly scarce. Little seems to have been done 
in the way of definite, properly controlled investiga- 
tion of this point, under conditions which would pre- 
clude all possibility of error in the final conclusions. 
It was, therefore, felt that an account of the study 
herein reported might be worth while if for nothing 
more than to bring out similar reports possibly known 
to other workers. 

Wehmer^ has recorded germinating dried spores of 
Aspergillus species as follows: A. Wentii, after more 
than a year; A. niger, about three years; A. oryzae, 
more than four years. Brefold® found viability in 
A. flavus after six years; Eidani^ in A. fumigatua 
after ten years; and Hansen ^ in A. glaucus after six- 
teen years. But in these cases Ihe data are not given 
clearly enough to entirely exclude possibility of 
chance growth. 

The organism considered in this study is a well- 
known species of the Aspergillaceae, Aapergillua 
oryzae. The conidial material in question was col- 
lected in 1897 from cultures of this mold — sifted out 
With the dust from a container in which it bad been 
grown upon a bran base, and had been allowed to be- 
come thoroughly air dry. It was placed in a tube 
10 X 100 mm, which was sealed at that time and kept 
in the dark under ordinary laboratory range of tem- 
perature. No attempt was made to secure a vacuum, 
but the 'tube was two thirds full of spore-dust and was 
scaled in the flame, hence there would be, at the most, 
only a very small amount of air left within. 

In November, 1919, after a lapse of twenty-two 
years, the tube was opened for testing. Since it was 
considered doubtful whether the spores would show 
any signs of life after such prolonged desiccation, in- 
oculations were made upon a groat variety of medio. 
Plantings were made (a) direct from the tube, (b) 
from dextrose-bullion suspension, after “soaking” 
several hours. Transfening was done, with every 
precaution against accidental contamination, under a 
glass cubicle two feet high, 36' x 24' at the bottom, 
36' X 12' at the top, the sloping front plate being ad- 
justed to any height desired above the worker’s hands. 
The base of the cubicle is also of glass; hence the 
whole structure may be readily disinfected. As a 

1 Centrolblatt ffir Bakt, 2 Abt., 1897. 

a Cited by Lafar: Technical Mycology, " Vol. II, 
Fart I. 


further praoaution, a iom 

ent agar were exposed on the floor of & 

the material was being reanoved from the 

plates lemained sterile but ooSi Upon 

a colony of “hay” badUtta ' ; 

The following media were inoculated in dvfflieata, 
one series being incubated at 37” C*, the other at iab* 
oratory temperature. In general, it may be said 
higher temperature is rather more favorable or at 
least hastens development. 

(1) Sabouraud’s agar (7) Eice flour agar 

( American 

ingredients) 

(2) Czapek’s agar (8) Wheat bnm 

(Formula aa modified 

by Dox. Cane sugar 
the source of car- 
bon) 

(B) Plain gelatin (9) White rice 

(4) Sugar gelatin (10) Brown rioe 

(5) Bextroso'bouillon (11) Oracked com 

(6) Potato agar (12) Cracked beaus 

Cultures of varying degrees of vigor were obtained, 
the organism developing upon every medium tried, 
much more luxuriantly, however, where there was 
abundant starch or sugar content, 4 per cent, or more, 
readily available. Considerable range in bright of 
upright hyphae, color and rise of conidial heads, etc., 
was found upon the various substrata; but these 
proved to be interchangeable according to the food, 
e,g., wlien transferred from No. 3 above to Ko. 8, 
growth was comparable to that upon other cultures of 
No. 8 and vice versa. 

On the whole, this strain can not be seen to have 
lost ground either in the development of typical 
herbage or in physiological activity. It is a vigorous 
diastase producer, and exhibits considerable proteo- 
lytic power as well. Since 1919 it has been main- 
tained in pure culture upon three of the ribove media : 
Czapek agar — Dox modification ; Sabourand’s f«> 
mula prepared from American ingredients; and rice 
flour agar. It is still a thrifty strain; 

The tube of spore-dust was resealed, to be kepi in- 
definitely. 

Rhizopus nigricans. In the course of the above 
work, although quite unintentionally, longevity was 
also demonstrated in another organism — the eonumen 
Rhizopua nigricans, cultures of which were aeveml 
times obtained from the tube of spore-dust where H 
had doubtless found entry as an invader of the orig* 
inal culture. Only one strain was preserved and haa 
since been kept in culture. This, tested a year or two 
ago against Blakeslee’s minus strain, proved to be of 
the plus type. 

AjysLXA McCaaa 

Fahkb, Davis and Company, 

DsTflcnr, MiomoAK 



aciEmn 






'.. ^tt'llw^ftwtatnti: iwt<)t^"ini4^«^^mell Univeraity, 
Iliiie% K« Y*, tib» aeiMitiiio as follows : 

IfomiAT^ Ko^nitaw'v 

WsIwiM by 

Bom^ VMi^0o$€d rmiU 0 / Ute MtBkoplaiitic transplant 
tatian 0 } i4m*s: Bom &. MumUlbs, 

Th 0 strvctnra 0/ tAe «y« eu AH MM 0/ developmental 
d0j/kiim0iw: Ohaillbii B. &TociBjiiBk>. 

SoPf 0 seasonal varMion 0 / vitaia$nes: Oeoivge W. 

Cavahahoh {iakoAaead tiy L. Bailey). 

Tfta effect 0 / XHrtav« m tA0> BiA^age of Mcndelian 
iOmwme: Jauss W. (Aroduced by W. E. 

CaaUe). ^ 

Y< 00 tri 0 d 2 resigtanee and iheem&t^^trio power of the 
fUkaU matdU: C. 0* BIS)WBU» (fniroduced by Ernest 
Merritt). V 

ffvetUt^ Be s dt tM 

Pablie under tha jcdiit^ of the Acad* 

emy end the Al^iltn Gbapter of Uie^^Mbciety of Sigma Xi. 
The 0 t(ffi/n and dietHbuUtn^ af ' Andean bird life: 
Ykanx M. Obapbam. 

rrmoAt, Kovstttaitf^ is 
Marn^ Seteim^ 

Biographical notiee of Senrp Mea0>n Howe (by title) : 

Gmomt K. BtmsBi, ^ 

JHereaisainmio stprpt derhoHem fff some 4-quinasolone 
aXkgl iodides and tMr Uariag' upon the problem of 
phahsensitieing dges: M- T. Booekt and Helkn 

fhe eapaniian of a fregusnof function and some com- 
awnts on ame fd^g : B. Wilson. 

ifedo on an eapoHmoMai problem of the late A. G. 
WdOetet: Y, I** BurOBOdfl^K (communicated by Ed- 
^ B. Ifrllaoii). 

On Ike wavo-tengths of sgattered X-rays : Gboroe L. 

O mtub and VfUMAU Bbane. 
t7n4Ml00ttlor fimiftff t^orbed gases: Hugh S. Taylor 
(todr6diie«d by: O. A. Hulett). 

OtfTiWHiMwn; h, M 0 Dennis (introduced by W. D. Ban* 
(mit). 

EotOgenotde: A. W. Browne (introduced by W. D. 

Bftaefoft). 

Ba Aet owH w d^fos: T. B. Brioos (introduced by W. D. 

OlMitftnaai etfioTS in beetles: 0. W. Mason (iutrodueod 
by W* Be^anoroft). 

Afternoon Session 

MataihM^^Offeciweneas of introduced parasites: L. O. 

A ltkiM^o« to long-time pandemic cycles of imfiuensa: 

' Qtnn.^, Eiobel (introduced by Baymond Pearl). 
Ulster; W. D. Bancroft. 

Wednesday, November 14 
Morning Session 
Piii^tation of Sdentido Papers, 

MidBffioal studies of the Bremidae (by title) ! Theo- 
|R|^ H, PtttsoN (intrpduoed by Stephen A. Forbes). 


The paleobotany of the island of Trinidad, A prelimi- 
nary announcement: Edward W. Berry. 

An aberrant ratio for the starchy-sugary endosperm 
factor pair in maise: B. A. Emerson (introduced by 
L. H. Bailey). 

The phoio-lwninescence of flames: Edward L. Nichols. 

The effect of temperature on X-ray absorption coef- 
fidents: H. S. Bead (introduced by Ernest Merritt), 

Sesistanoe temperature coefficients of thin platinum 
films obtained by kathodio sputtering: F. W. Bey- 
NOLDS (introduced by E. L. Nichols). 


THE AMERICAN CHEMICAL SOCIETY 

Division of Chemistry of Medicinal Pbodcots 

Symposium: The Chemistry of Glandular Products: 

E. C. Kendall, Thyroxin; T. B. Aldrich, Adrenalin; 
H. A. Shonle, Insulin; Frank O. Taylor, Pitwitory 
ca:tfaot. 

A study of the sodium salts of nucleic acid: Adrian 
Thomas. The sodium nucleates were prepared from a 
nucleic acid obtained from wheatgenns. The acid was 
dissolved in solutions of sodium hydroxide and precipi- 
tated by pouring into alcohol, to which had been added 
some neutral sodium acotate to prevent emulaification. 
Sodium nucleates were prepared containing as a maxi- 
mum eight atoms of sodium, assuming the molecule to 
contain four atoms of phosphorus. If potassium acetate 
is used in place of the soditim acetate some of the sodium 
is replaced by potassium. Upon using ammonium ace- 
tate instead of sodium or potassium acetate a decrease 
in the sodium content of the salt is found, but only a 
part of the sodium which is lost is replaced by ammo- 
nium. Apparently a hydrogen-sodium-aramoiiium salt is 
formed. 

Butesin piorate, a new type of anesthetic-antiseptic: 

F. K. Thayer. Butesin pier a to is tho picric acid salt 
of butyl paraminobenzoato. There is combined in a 
definite chemical compound both antiseptic arid anes- 
thetic action. In an aqueous solution with a concentra- 
tion of 1 part in 1,400 it produces immediate and com- 
plete anesthesia upon the eye, which lasts from ten to 
twenty minutes. It exerts antiseptic action and, in many 
eases, germicidal action against various common bac- 
teria, in concentrations of 1:400 to 1:800, Butesin pic- 
rate is non -toxic and not irritating to tho most sensitive 
surfaces. Incorporated into an ointment it is useful in 
the treatment of painful, denuded skin areas, particu- 
larly in eases of burns. 

The synthesis of new oinchophen (atophan) types and 
incidental compounds (by title) : Marrton T. Booert 
and F. P. Nabenhauer. Cinchophens containing the 
quinasoliae nucleus have been synthesized as follows: 
(1) o-amlnoacetophonone to o-acetamino acetophenone, 
to acetyl isatinic acid, to 2- methyl quinazolineA-carbox- 
ylio acid; (2) isatino to benzyl isatinic acid, to 2- 
phonylquinazoline-4-carboxylic acid (A); (3) o-phthal- 
oylamino acetophenone to phthaloyl isatinic acid, to 2- 
(o-carboxyphenyl) quinazolineA-carboxylic acid (B). 
Of these, (A) is strictly analogous structurally to Gin- 
ehophezi} except that it carries the Ph and GOOH groups 
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on a pyrimidine instead of a pyridine nucleus. (B) 
sembles (A), but carries an additional COOH in opposi- 
tion on the 2-Ph group. The physiological effects of 
these now compounds are being tested. Incidentally; 
many new intermediate and related products were also 
prepared and will be described in the published article. 

The antiseptic action of the Bine chloride salt of ani- 
line: J. W. liowARi) and F. D. Stimpert. This salt was 
prepared by cornbiniug zinc chloride and aniline in 
molecular quantities and extracting the reaction mixture 
with boiling 1)5 per cent, alcohol. Softens at 230^ C; 
mdtH at 255® C. Solubilities: at 20® C, 0.04 grma. in 
100 cc JI 3 O; 0.87 grms. in 300 cc 0.4 HCI; 0.000 grms. 
in 100 ec 95 per cent, alcohol. V. slightly sol in CSa, 
CllCl.; (CjH,)aO. More sol. in CHgOH and ace- 

tone. Slowly decomp, by 3N NajCO,, readily by IN 
NaOIi or boiling HaO, Studies on Staphylococcus aurous 
indicate aniline has about 5 times the disinfectant power 
of ZnClj. The salt (CaHaNHa)^ ZnCl, in 0.6 per cent. 
Boln. retards growth up to 25 mins, and will destroy in 
30 minutes. Comparing with aniline and zinc chloride 
of the same cone, it shows a stronger antiseptic action. 

Some chemical reactions of the pancreatic substance 
containing insulin (lantern) : Horace A. Shonle and 
John H, Waldo. The pancreatic substance containing 
insulin gives, after thorough purification, the following 
reactions; Biuret, xanthoproteic, Millon's, Ehrlich's 
dinzo, reduced sulfur and FoUu and Looney's reaction 
for tyrosine and cystine. The Molisch and glyoxyJic re- 
actions are negative. Neither phosphorus nor purinos 
can be detected and the amino acid content is very low. 
This substance is soluble in dilute acids and alkalies. Its 
solution is laevo rotatory. The physiologically active 
portion dialyzes slowly through parchment paper, and 
can be precipitated by protein precipitauts in such a 
state that it usually can be recovered from the precipi- 
tate. The C, n and N content of the purest preparations 
approximates that of protein. The data secured indicate 
that the active principle is either a proteose or that it is 
closely bound to a proteose. 

of the vitamin potency of cod liver oil — VII — 
The potency of hake liver oil (lantern) : Arthur D. 
Holmes. To secure data concerning the relative vita- 
min potency of cod and hake liver oils, tests were made 
of hake liver oil known to be true to name, Nino young 
albino rats woro given hake liver oil in amounts varying 
from ,00025 grams to .005 grams daily. Four animals 
received less than one milligram of oil daily and failed 
to recover from vitamin A starvation. Five animals 
received from one to five milligrams of hake liver oil 
daily and recovered, indicating that one milligram of 
this oil contained sufficient vitamin A to promote grow'th 
of young albino rata. 

E. H. VOLWILER, 
Secretary 

Section of the Hiistort of Chemistry 
F, B. Dains, chairman 
Lyman 0, Newell, secretary 

Robert Brown and the Brownian movement: LtmAH 
C. Newell. Bobert Brown (1773-1858), a Scotch bot- 


anut, diaeovared uttW 

called Brownian lllOVlpm«a^ in li$27 mite 
water suspension of ^tlen grains through a simple miespo- 
scopa Impressed by thii ofeMmtbtb Ite mttaodnd his 
investigation to iui^pett«ion» of vaiioas iubsUiMmsHIlior- 
ganic and organl)S> attd proved that the moveznents ate 
not due to anything living in ^ water nor to currents 
caused by convection or evaporation^ but are fimdanmtal 
and inherent in thO partioW His investigation woa itot 
published in the How Philotophienl (/oarnaZ, 

Vol. 5, April-September, 1828, pp. 858-371. 

C, Verphmeh^s aoootmi of alchemy im old New 
York: C. A. Broiwne. Dr. Browne says very oorreotly 
*^thnt within the past few yem a sufficient amount of ^ 
documentary and literary material has been gathered 
together in differmit quarters to prepare a volume of 
considerable size upon the history of alchemy in Amer- 
ica," and in thetpresent communication he norratos in 
a delightful way what he discovered upon ruminating in 
a publication entitled the * * Talisman ' ' for the year 1829. 
It is the story of Max Lieheustein, who actually con- 
ducted a * * transUmting laboratory ' ' down in Wall 
Street, New York. No one would have dreamed euoh a 
thing possible, but it was, until he saw fit to migrate, 
and, adds Verplauck, "I have heard that his furnace has 
again been seen smoking behind a comfortable stone 
house in the comfortable borough of Easton, Pennsyl- 
vania, a residence which ho chose, not merely on account 
of its cheapness of living, nor its picturesque situation, 
but chiefly for its neighborhood to Botlilehom, where 
dwelt a Moravian friend of his, attached to tlis same 
mysterious studies." 

Ten minutes with the ancients: Edoar F. Smith. In 
this communication attention was called to several 
famous paintings of eminent alchemists. Pietures of 
men who traveled through Europe in the interests of 
alchemy were exhibited, and also the title page of a 
very famous volume, devoted to alchemy, by Carboaarius, 
was shown. It was explained how very helpful this pub- 
lication would he to students of the present who had 
the inclination and desired to acquaint themselvea with 
the writings of the so-called genuine practitionerB of the 
art of transmutatiom 

Jacob Oreen — chemist: Edoau F. Smith^ This paper 
records the life-work of a forgotten American chemist 
who taught his science in Princeton tTniversity for four 
years (1818-1822), and In 1825 became one of the found- 
ers of Jefferson Medical College where he was the Aiirt 
professor of chemistry (1825-1841). Green was a a|den* 
did example of the old-fashioned, broadly trained teacher. 
He made worth while contributions in botany, paleon- 
tology, natural history, physics and chesnistry. His 
"Chemical Philosophy," in 1829, presented the funda- 
mentals of chemistry in a remarkably lucid fiudiion. In 
fact, all of Green's books exhibit his complete grai^ of 
his subject. His interviews with Dalton, Faraday, Gay- 
Lussac and other sciencific worthies are most iUuzniaat- 
ing. Green was a superb teacher of chemistry. 

Some notes on a ** reader of chmical hisjorp"; 
Edward Krbhers, 

Ltmak a KawiiLk, 

iSeorelafp 
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CHEMISTRY AND MODERN LIFE 

It is my privilege to address you upon this im- 
portant and auspicious occasion — the opening and 
dedication of the magnificent chemical laboratories 
created by the munificence oi your generous and far- 
sighted donor, Mr. Jesse H. Metcalf. It is a gift 
which will have far-reaching consequences and which 
will exert influences that will continue to increase and 
broaden after we ourselves have gone. 

Let me consider with you the purpose which those 
buildings will serve and the position which chemistry 
and science in general bid fair to attain in the life of 
mankind. 

A chemical department flourishes most wlien side by 
side with strong departments of all faculties. It must 
be filled with the spirit of humanity, its teachers with 
the spirit of research. They should be a body of men 
whose zeal for knowledge and desire to increase it are 
principles of life; and its tea^jhing should bo such as 
to fit the student to bo his own teacher and to continue 
the study of Jiis subject on his own account after he 
has taken his degree. 

Next to personnel comes the necessity for equip- 
ment. This is a factor which is seldom adequately 
taken into account and upon which it is impossible 
to lay too inucli stress. Lack of equipment means 
that work is stultified or crippled and that a build- 
ing, however good, may become an empty shell; 
whereas with it the possibilitias of the future are 
infinite. 

Again it is perhaps not generally appreciated that 
a well-furnished library is as indispensable to workers 
in science ns to those in any other faculty. Indeed, 
there axe but few scientific theories whose significance 
and limitations can be fully understood without some 
idea of their historical development, which is only 
obtained by access to the original literature. This is 
frequently in a foreign language. Mere text-books 
appear dogmatic and infallible, and tho more intelli- 
gent student rebels or may bo repelled. It is when 
he turns to tho original record that the subject be- 
comes alive. Doubts are fairly met instead of being 
repressed, the exact implications and possible lines of 
extension are much more clearly seen. 

May I remind you that chemistry has now become 
a vast subject far beyond tho power of any one man, 
however gifted, to grasp. There are about 40,000 

^Address delivered at the dedication of the Joese 
Metcalf Chemical Laboratory, Brown University. 
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papers and contributions recorded in the chemical 
journals each year* Nevertheless, so infinite is nature 
that it is possible for any one with a general knowl- 
edge of the subject to possess himself, within a few 
montlis, of all the recorded knowledge on any selected 
topic* Again so extensive are the ramifications of 
chemistry and its applications that the number of 
workers of any scientific standing in any given sub- 
ject, whether of scientific or industrial importance, is 
very limited. Truly, the laborers are few although 
the fields arc white unto harvest. 

The final requirement for a chemical department is 
that it should have some direct touch with industry. 
This brings more reality into academic laboratories 
which are too apt to be dominated by text-books and 
examinations, and it gives a better professional train- 
ing. In the words of the report of the British Gov- 
ernment's Privy Council for Scientific and Industrial 
Research : 

Pure scionco has in the past owed much to observa- 
tions, suggOBtions and difficulties which have como from 
activities external to the laboratory or study. 6o will it 
bo again, and it is our desire so to order the relations 
of workers in pure science to the industries going on 
around them that they may receive the stimulus of a 
wider outlook. In tliis way it may he possible in the 
end to create such an atmosphere that the now genera- 
tion of students will cease to draw -the distinction be- 
tween theory and practice, and toclmologista of 
all ranks will through them attain to the view that 
sound practice is only theory tempered by compromise. 

This liaison “ensures the continued contact of the 
research worker with advanced students — an inesti- 
mable benefit in the opinion of all the best authorities. 
Finally, it enables us to use to the utmost advantage 
the very limited number of original workers available 
whether for research or for teaching,” 

The study of chemistry is but part of the work of 
a university, an institution which is one of the vital 
organs of a healthy community. A university has a 
duty towards and is owed a duty by society, both 
resting, as they do, upon the need for mutual sym- 
pathy and understanding. 

This brings us to a consideration of the place that 
chemistry occupies in modren life. Chemistry is the 
science of the transformation of matter, lying at the 
basis of all human industry and of such applied sci- 
ences as agriculture and medicine. It is so enor- 
mously productive, both of new knowledge and of 
applications, that this aspect may overshadow its real 
scientific value. My own part of the subject, namely, 
physical chemistry, can be defined in two or three 
words — it is the study of the laws of chemistry. 
Chemistry during the greater part of its development 
has been the science of analyzing matter. 

We realize that when we can take a thing apart we 


may be able to jpnilto parte 

together in a fior aar to 

original arrangp^K I ^ ^ 

of the subject, that yon have heard 

an address by ilde tecpoiimt, Br. Stoaaoa, Ati 

“Creative chemiih^/* Boring Hkb last yeaiiB Hm 
study of this sc||nee .hoe prodoeed nomberiess nevr 
products which Im ttevor jqppeazed in nalore tkritere 
and which have Of great value to mankind. I 

do not wish, hop^ma^ te lend support to the false hor 
pression, which is only too current, that ehemtetry is 
a kind of black Oo the oontnuy, the modem 

chemist tries to flan a motion just as an enipnee/ 
plans a bridge, ^th lhe same deliberate doeign and 
sustained purpose. 

I wish to call your attention to an example taken 
from the ammoida ^^indnstry which will illustrate the 
importance of tht^Vliidy of theory and of pure labora- 
tory experiments.^ It is natural that I, coming from 
Bristol, should Hd|^ this example of the fixation of 
nitrogen, for it was in Bristol that, in Sir 

William Crookes, pointed out that the world’s food 
supplies are dependent upon a supply of nitrogenous 
fertilizers to the soil. 

Eadi crop takoii|iq much out of the soil that nidaas 
this essential mat^jji^ is replaced the yield per acre 
steadily drops, hi an inexhaustible etoie of 

nitrogen in the air, but nitrogen as such is one of ^ 
moat inert of materials. It is only when it hue been 
made to combine with other dementSi such, for ex- 
ample, as hydrogen, thad it becomes availalde os plant 
food. The problem in ||fais case consists in t^ing 
from the two abundant sources, air and water, the 
constituent nitrogen and hydrogen and oon^iiniag 
them in the form of a ticw substance, ammonia. 

At the beginning of the jprosout centoy ttmre was 
no known method for any Ration of mteogen, 
but as the result of applying puns researdi jdmre are 
already many industrial methods of fixing idtrogeii 
in actual operation on a very large scale. We 
now trace in outline the manner in which this great 
result has been achieved in the impqataut ittrttffiuaa 1 
have mentioned, tlie synthesis of atteapuia. 

Thennodynnmics supplies two of tbe^BMt 
mental laws of science. The first law ig that we oau 
not get perpetual motion, we can not get work for 
nothing. The second law is that all ^ifpoiii^gUOcHte 
processes (and only these) may be utili^ f® give 
work. There is nothing more beautiful iSMte tedtedi* 
ing the operation of these universal laws, qttewditiBve 
in their application and as universal as the law ci 
gravitation. They are examples of what Blteiteitt 
c^lls “theories of principle,” whose charm Ues billMif 
logical perfection. 

On applying these laws to chemical reaptidtlil yogy 
famous Willard Gibbs, followed by 
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a matbfiiuiitiaal relationahip called ihe 
Thu law x«vealed that it waa within the 
tha ohemiat to make the reaction 3Ilg 
go in whichever direction desired, for the e£- 
feete ol changes in such factors as pressure and tem- 
ppatpw could be predicted. The first problem was 
to Jii4 the most suitable equilibrium. 

Fro^ticstioa of ammotua is increased by the appli* 
cation of 200 or even 1,000 atmospheres’ pressure. 
The neixt problem to be solved was the regulation of 
the; temperature to give the most satisfactory yield. 
Tha aummia must be produced at a practical rate 
and to bring this about substances termed ^Vatalyzers” 
mm employed to hasten the reaction and in addition 
materials called promoters have been discovered which 
ham the property of still further increasing the efii- 
oieney of the catalyzers. The explanation of the 
ae^km of such catalyzers illustrates what Einstein 
tenna Uieories of ^^construction,” whoso fascination 
lies in the simple but ingenious mechanism they reveal. 

^y applying all these principles the Germans have 
already succeeded in producing ammonia at the rate 
of over 1,000 tons a day. Thus, from the knowledge 
dstuned by pure theoretical and laboratory research 
thm* has been achieved a result which is vital to the 
exiateace of the white population of the world and in 
this instance essential also for war. Further progress 
haa been made in several countries, and commercial 
production has begun in England and the United 
Statea^ Furthermore, concurrently with the develop- 
meat of the direct synthesis of am monin, other alter- 
natiVA methods have been worked out on the largest 
seide for the fixation of nitrogen in various forms, 
and all within twenty years of Crookes’ first chal- 
lenge. 

Time lacks for further specific illustration, but I 
wish to bring before you some more general oonsidora- 
tions with regard to science. Pure science is study, 
and incessant effort to understand, testing every idea 
by the touchstone of truth. For its pursuit the chief 
requirement is character. This must be reinforced by 
entihusiasm and imagination. Constructive iinagina- 
tioa must have the fullest play, and it is really sur- 
prising to see how difficult it is to liberate our minds 
taom preconceived notions, Finally, it is essential 
that every conclusion must be rigorously tested and 
verified by honest experiment. 

The results appear as a simplification or limitation 
of the conceivable possibilities. For instance, the 
whole material universe appears to be built up from 
periiapa only two constituents arranged to form fewer 
thim 100 elements, and these are combined in accord- 
ance with immutable laws. Sometimes an advance in 
floienee is made by the boldest flights of the imagina- 
tkm^ at other times it turns on increasing refinement 
<4 measurement. There is room for the most varied 


types of men, provided that they are devoted to the 
service of truth. Indeed, it is rare for any discovery 
to be the work of one unaided individual. Most great 
advances are cooperative, usually they are interna- 
tional, and without free international exchange of 
ideas, progress is crippled. 

The value of refined measurements is so great that 
I should like to stress what has been pointed out be- 
fore, that the laboratory that buys a refined scientific 
instrument is purchasing the thought and skill of all 
the preceding investigators who made the instrument 
possible and of the mechanics that brought it into 
being, thus involving and bringing to bear a great 
quantity and variety of skill and labor. Such weap- 
ons are clearly essential in all scientific laboratories; 
it is obvious that they will always be expensive and 
that there will never be finality in the case of any 
single instrument, each will be improved as knowledge 
advances. This is an added argument for liberal en- 
dowments for equipment and materials. 

During the war there was created at Shawinigau 
Falls in Canada a colossal plant utilizing water power 
comparable with tliat which is obtained from Niagara. 
From coal and limestone they managed to produce on 
an enormous scale substances like acetone, acetic acid 
and alcohol. Their proud boast was that these great 
chemical achievements were entirely the cooperative 
work of a group of men who were just ordinary 
chemists. 

The chief characteristic of the truly scientific man 
is the research outlook, detachment of mind and habit 
of resource; for remember, a mere knowledge of facts 
or principles does not make a scientist. It is a very 
partial or even sham knowledge which does not see 
the implications of a subject and is unwilling to face 
the test of further cnicial experiment. We must take 
to heart the candid and pregnant words of Faraday, 
who was one of the most successful experimenters and 
profound thinkers whom chemistry or physics has 
known ; 

The world little knows how many of the thoughts and 
theories that have passed through the mind of a scien- 
tific investigator have been crushed into silence and 
secrecy by his own severe criticism and adverse examina- 
tion, that in the most successful instances not a tenth 
of the Buggestions, the hopes, the wishes, the preliminary 
conclusions, have been realized. 

The central position in pure science is necessarily 
occupied by research, and a special responsibility 
rests upon the workers in this field to be single-minded 
in the pursuit of tnith and careful in their acceptance 
of evidence. Results which arc not communicable and 
not verifiable are not science. Whereas formerly a 
scientific theory might wait even for generations be- 
fore any further attention was paid to it, nowadays 
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every advance in pure science is immediately iseieed 
upon and applied in the most unexpected directions. 
Illustrations might be found in any of our large chem- 
ical industries — as, for example, that of artificial silk. 
Or, again, observe how quickly the comparatively re- 
cent intangible electron theory has created wireless 
and its related industries. Even the newly discovered 
and not yet isolated element hafnium is already being 
applied in wireless valves. Or we might consider such 
discoveries ns those of radium and insulin. Indeed, 
during the last twenty years, applications of science 
in medicine have added ten years to the average ex- 
pectation of life. Every process we employ, every 
device and invention of which we take daily advantage 
in our factories is the result of some former, may be 
forgotten research. 

Some seed corn must be returned if the future is to 
repeat the successes of the past. Knowledge is power, 
and it is through scieutidc knowledge that we gain 
control over nature. 

However, it is not upon utilitarian grounds that we 
present the claims of science upon the educated com- 
munity. I would quote the words of President J. E. 
Barton of our Bristol Rotary (a movement which 
came to us in England from you) : 

The real world ia not the world of material prosperity 
or lack of prosperity. The real world is the world of 
science and discovery, of art, literature, emotion and 
passion. These are the things which give color and tex- 
ture to experience. 

J. W. N. Sullivan in his ‘^Aspects of Science” has 
rightly emphasized that scientific research is thor- 
oughly human; it is at once tentative, imaginative and 
courageous. In science W'e find a sense of unlimited 
possibilities, of adventure and of exultant hope. 

In such men as Kelvin and Newton and Willard 
Gibbs find the modern prototypes of Aristotle and 
Archimedes. “Science again affords theories and ob- 
jects of <x>n tempi at ion which are as delicate, as subtle, 
as harmonious as the dreams of Plato — and much 
better founded.” Many scientific theories are objects 
of surpassing beauty. Their innate truth appeals as 
directly to us as that of a great work of art. It is in 
this senst* that Dr. Norman Campbell has written that 
“science is the noblest of the arts.” 

Science is bound to become an integral part of the 
culture of the future. It is profoundly influencing 
our conception of the universe and of man’s place 
therein. A liberal education must have some acquain- 
tance with the trend of the new physics, chemistry, 
biology and psychology, for they are too obviously 
pertinent to all man’s chief preoccupations to be 
ignored. 

Many of the convictions which I have expressed are 
felt by all scientists, although wo do not often care 
to voice them. 


They underlie all 'dtaf ellorte in 

students, the primoTy object 6f nm 
I have tried to justity tiiA 
commenced that this faf-sighted liymifoetiolK 
long consequences* A / 

It is with these high he^psts 
Metcalf Chemical Labontory " 

Bristol, England ' ' 

SOME ASPECTS OF THX 
SPECIES TO THBER ENVlKOMpSlP^ # 

Tm: close relation betwwa an individual 
animal and its surroundings is stnoogly 
It is recognized that the conditions under wMdl 
lives may affect its sise, its telUf its habits MViA^ibi 
methods of reproduction. But Ibe infiusnee 
environment on the grou|Hi Of individuals wllliell ura 
call species, while reeogpiissed^ saems not to 
the weight that it deserves* It seems to 
that the environment may play a graaler pm^ 
indicated by many of the current writos* 
germ plasm is no longer generally ragOrded is 
as completely isolated and independent mest Jc^ 
by Weismann, and whHe most workers leeognlWt^lB 
action of the environment in catting off certsHni ^fBlii*- 
viduals and so maintaining the characters of #0 opo* 
cies within certain limits, tinete soSms to be * A||Npe 
to recognize the extent to which external 
determine that the species now living shell Show^ho 
characters that they do show rUtheir than eome^Mhor 
characters. If this is true, if tlie collections of jatt” 
viduals which we call species show the chsreotmlQr 
which we recognize these groups, not idone bMffii 
of the inherent properties of their |»rDtoplaa]li|^ ^luit 
also because of the molding action of the 
ment, does it not follow that we must 
environment a large share in determining 
of the species as we recognize them to-dayf ‘ ^ 
Many plants and animals, when transferred 
conditions, have changed their form and htruetUMlilu 
response to their new surroundings. OrHieianW^^^ 
these results have usually brushed them aside wttiMiW 
statement that the descendants of these individMW)* 
return to their old form and structure when retuiwi 
to the old conditions. These criticisms seem to llfl 
to recognize the fact that the species show the 
and structure which we describe as charaeteriatie 
them only under a particular set of conditions. W* 
can not doubt that, if the conditions on the 
were different from what they are, we should fasM 
our plants and animals showing different groups 
characters from those which they now show. In otinr 

1 Address of the retiring president of the Associate 
of Virginia Biologists, Norfolk, Virginia, April 2T, 19SS;. 
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m itoald hav« different species, as we recog- 
ajis speeies, from those which we now have. Stock- 
SSi^ eKposIng the eggs of a marine fish, Fundulm, to 
sea water with the addition of certain magnesium 
sflte and to some other substances, obtained develop- 
^ young showing marked difierences from the char- 
iMwl usually shown, notably the development of one- 
MpOd fldi. Sometimes this single eye was on the side 
ot the head, and sometimes in the middle of the f ore- 
hiMi giving a oyolopean form. It seems that, in 
tt iiass fish, the two eyes will develop in their usual 
ptiees if the eggs are exposed to untreated sea water, 
hak that various modifications of eye development and 
teeation appear if the sea water contains an unusual 
amount of certain magnesium salts. If, now, the sea 
water regularly contained larger amounts of tliesc 
magnesium salts, should we not have these unusual 
ftona of the eye as the usual characteristics of the 
apeeiesY In that case, by removing some of the mag- 
neeiiim salt we should obtain '^abnormal*’ forms bear- 
ing two eyes, one on each side of the bead. We can 
not too strongly emphasize the fact that many of the 
OOfoalled abnormalities are normal developments un- 
4or particular conditions. This seems, upon consid- 
omtion, to be self-evident, but, while admitted by the 
tongue, is, I believe, frequently ignored by the mind 
of many a present worker. 

The periodicity shown by several different kinds of 
plaaitB and animals is probably an example of the 
molding action of the environment on these organ- 
jama. The marine alga, Dictyoia, has been found to 
produce its sexual c^lls periodically in all places 
wtere it has been studied, but it has also been found 
to have one type of periodicity in Europe, a second 
type on the coast of North Carolina, and a third type 
In Jamaica. Moreover, while showing the same type 
of periodicity in Wales, England, and Italy, it has a 
dbffMnt time of fruiting in each of these regions. On 
the other hand, at the two widely separated localities 
where this alga has been found on the Atlantic coast 
of the United States, it fruits on the same days at 
both places. While we have not yet been able to 
analyse the factors concerned here, we can scarcely 
conceive of this result being obtained in any other way 
than by the response of the plant to the conditions of 
its environment. 

The fact of the effect of the environment on species 
is, I believe, unquestionable, but the manner of its 
effect is open to indefinite discuBsion. We may con- 
ceive of this as acting solely by directing and mold- 
ing the development of the individuals, suppressing 
certain capacities and bringing others to expression. 
It is undoubtedly true that every individual has more 
inherent potentialities than are ever brought to ex- 
pression. On the other hand, an individual can never 
develop structures or habits for which it has no in- 


herent capacities. If the fish used in the experiments 
of Stoekard had not had the capacity to respond to 
the presence of increased amounts of magnesiam salts 
they would not have shown any such responses to 
these salts. The question immediately arises, then, 
Gan conditions of the environment alter the inherent 
potentialities of individuals and finally of the racef 
Can acquired characters be inherited f I am aware 
tliat it is unorthodox to present-day biology to even 
raise this question, but 1 do not believe that the final 
answer to it has been given. The term ^^acqnired 
characters” seems to be used in two senses — one, in the 
stricter sense, referring only to those eases where the 
inherent capacities of the organisms have been 
changed; the other including the cases where the 
effects of the molding action of the environment are 
inherited by subsequent generations without the direct 
influence of these factors of the environment. In the 
one ease there will have been an alteration by the 
changed environment of the inherent potentialities of 
the organisms, in the other case the inherent poten- 
tialities already present wnll simply be brought to 
expression. Conklin, in his treatment of heredity nad 
environment, limits the discussion of the inheritance 
of acquired characters to the inheritance of particular 
characters such as hypertrophied heart or loss of 
sight and uses the term “induction,” for the continu- 
ance in later generations of other characters which 
have been produced in the parents in response to 
changes in the external conditions. He states: 

Probably such changes are not instances of true in- 
heritance; they do not signify a change in the hereditary 
constitution but an influence on the germ cells of a nutri- 
tive or chemical sort comparable with what takes place 
when fat stains are fed to animals; the eggs of such 
animals are stained, and the young which develop from 
such eggs are also stained, though the germinal consti- 
tution remains unchanged. The very fact that the 
changed condition is reversible and that it disappears 
within a short time is evidence that it is not really 
inherited. 

Such discussion seems to me to show too limited an 
interpretation of the results. It seems comparable 
with the discussion of the failure of mutilations to 
produce effects on subsequent generations. It is obvi- 
ous that mere changes in the form of individuals ex- 
posed to new conditions do not indicate acquired 
characters. The conditions may have affected only 
the material of the body and not have reached and 
affected the germ cells. But when the offspring of 
such plants or animals, produced after the return of 
theiir parents to the original environment^ continue to 
show these changes for one or more generations, are 
not these to be properly regarded as examples of the 
inheritance of acquired characters Y Such effects can 
be transmitted only through the germ plasm, and their 
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appearance in later generations shows that the germ 
plasm has been afifected and altered. The fact that 
the descendants of such individuals return to the orig* 
inal state upon tiieir return to the original conditions 
would seem to indicate only that they have again 
shown their capacity to respond to a changed environ- 
ment We can not call either the original or the 
altered form normal, for each is “normal” to the par- 
ticular set of conditions under which it develops. 
Moreover each form is capable of yielding descendants 
showing the parental characters only if the successive 
generations are maintained within the environmental 
range which produces that particular set of charac- 
ters. In this sense we may regard the characters 
ordinarily shown by a species as being acquired, since 
these are maintained only under the conditions under 
which the species ordinarily lives and must, therefore, 
be regarded as developed in response to these condi- 
tions and impressed by these conditions on the germ 
plasm. A full description of a species should include 
not only the characters which we ordinarily recog^nize, 
but a statement of the conditions under which these 
develop, together with all other diaractera which liie 
species may show under other conditions. Surely, the 
potential characters are as much a part of the species 
as the expressed characters. It is only the chance of 
the environment that makes one set of characters ex- 
pressed and keeps another set suppressed and poten- 
tial. We have not yet such a description of any 
species, but only when we have this can we believe 
that we really know the species. 

As to the means by which the environment accom- 
plishes its results we still know almost nothing. Re- 
sults of great importance to this question will, I 
believe, be obtained in the future from careful experi- 
ments carried on for many years, I believe, for 
example, that the effect of use and disuse is still to 
be determined by a series of properly conducted ex- 
periments. For this the caves abounding in some 
parts of Virginia seem to offer an excellent opportu- 
nity to determine the manner in which many cave 
animals have become blind. Such work should be 
done under the auspices of some organization which 
could continue the studies with the necessary care for 
several decades or possibly centuries, but could be 
expected to yield results of fundamental importance 
and lasting value. Whether the environment can or 
can not produce new characters within a species, alter- 
ing its inherent capacities, is still open to question. 
But, however this may be, we can not doubt that our 
species are what they are partly because of the mold- 
ing action of the environment; and a true interpreta- 
tion of the evidence shows, I believe, that, in many 
cases, the external conditions affect the germ plasm 
as well as the body material and consequently have 


their effects shown in. a smaller or larger 
succeeding generations. 

'W. 

WjLSHZMQTON AKD LKS irKTVXIUEIITT 


GRANTS IN SUPPORT OF RES 



Ths opinion seemingly is prevalent that reeejjiih 
is inadequately supported in the United StaM'W 
America and that small grants are especially dhBUilt 
to secure. Undoubtedly it is true that 
sources could be used to advantage in the promoMli^ 
of scientific inquiry. Nevertheless, it should be reHtg- 
nized that very large sums are now available for 'ib- 
search and that numerous sources of small emergsuisjir 
grants exist. 

This note is written chiedy because the opinion #f 
many investigators appears to be at variance With 
the experience of committees on grants. The foreHr 
tend to consider it either impossible to secure asidib' 
ance or scarcely worth the effort. The latter, oh IIm 
contrary, are frequently surprised by the scareityvWf 
meritorious requests and the necessity of inviting^^vr 
even urging investigators to present their needs, Mot 
infrequently committees responsible for special fuHis 
are unable to make awards because of this dearth 
applications. 

The experience of the writer as one-time director 
of the Heseaxch Information Service of the Natiofe|d 
Research Council and as a member of the Comznithie 
on Grants of the American Association for the Air 
vancement of Science convinces him that investigotixi^ 
too often are not familiar with even the more impttiv 
tant souroee of funds, and strangely careless abe^t 
informing thems^ves and presenting applicatkMtfs 
which permit intelligent committee action. ThuW 
seems also to be a reluctance on the part of some in- 
vestigators to ask aid because of the possibility of Jto* 
fusal. This attitude is unfortunate alike for oommil* 
tee responsibility in the distributbn of funds and ier 
the progress of research. It is obviously and highly 
desirable that every investigator whose original woric 
demands additional funds for its proper condaet 
make known his needs fully and convincingly to tlie 
officers of appropriate sources. 

Although not all investigators may reasonably be 
expected to be familiar with the multitudinous sources 
and forms of support of researda in this country, any 
intelligent and determined individual should be able 
to assemble x>ertinent information on need. The Re- 
search Information Service of the National Researdi 
Council two years ago issued a bulletin on “Funds 
available in 1920 in the United States of America for 
the encouragement of scientific research.” This pub- 
lication has been distributed widely and is still avail- 
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lo iiaveatigaioTs who dosiro to utilize it. A re- 
edition is in preparation for issuance in X924. 

Connnittee on Grants of the American Associa- 
lien for the Advancement of Science earnestly invites 
tHi attention of investigators to the fact that the As- 
flo^tion distributes annually from four to five thou- 
sand dollars in small grants, usually of less than $500. 
The Committee often has too few applications for aid. 
It- never has had too many good ones I This undoubt- 
edly is the experience also of similar bodies. Whether 
or not available funds for small grants are entirely 
ads<2Qatc, it is reasonably certaiii that existing funds 
are not being used to the best possible advantage be- 
cause investigators do not take the trouble to get 
their needs before the administrators of appropriate 
sources. 

In so far as possible the Research Information 
Service of the National Research Council will advise 
ingttirers about possible and appropriate sources of 
support and will thus enable them to communicate 
directly with special committees or other bodies. 

Robebt M. Yebkes^ 
Chairman 

OOICMITTEE ON GRANTS OF 

THE Akekioan Association 


JACOB ROSENBLOOM 

Ok September 25, 1923, there died in Pittsburgh 
Dr, Jacob liosenbloom, the eminent metabolist. In 
him America lost an ardent lover of science, and bio- 
dbsmistry a prominent contributor to its progress. 

I met Dr. Rosenbloom thirteen years ago when he 
was twenty-five years old. At that time he was a liv- 
ing dynamo, working fifteen to eighteen hours daily 
in the laboratory on several problems in biochemical 
research simultaneously. His mind was one of the 
alsrtest that I have known. He constantly read the 
seientific literature published all over the world, and, 
with the most tenacious memory, retained and indexed 
ids gleanings so that he could throw light at any mo- 
ment on any problem in the very diverse fields of 
medicine and biochemistry. 

His tastes were catholic. His reading was as di- 
verse as literature itself. He epent very little time in 
the enjoyment of the trivialities of life. His labora- 
tory and his library were his places of recreation and 
repose. 

Dr. Rosenbloom was bprn in Braddock, Pennsyl- 
vania, on February 26, 1884. He received elementary 
end high school education in the local schools and then 
entered tiie University of Western Pennsylvania, 
from which he was graduated in the year 1005 with 
the degree of Bachelor of Science. His professor at 
the university was Dr. Francis Phillips, a man who 
has left his mark on American chemistry. Professor 
Phillips pnopheried a brilliant future for Dr. Bosen- 


Ifioom’a chemical attainments, and he remained bis 
friend and admirer until his own demise. From Co- 
lumbia, Dr. Rosenbloom received the degrees of Doc- 
tor of Medicine and Doctor of Philosophy. Later on 
he was appointed biochemist in the Western Pennsyl- 
vania Hospital of Pittsburgh and assistant professor 
of biological chemistry in the University of Pitts- 
burgh. 

Hia specialty in medicine was the diseases of metab- 
olism, and he was the first man in the United States 
to recognize such a specialty, to enter it and to find 
many imitators. 

Dr. Rosenbloom was generous to a fault. His time, 
bis purse and his labors were always at the command 
of his friends. One can conceive of the generosity of 
hia mind when one is told that knowing that his time 
for research was limited, he published at his own ex- 
pense a brochure entitled ^^1000 problems in biochem- 
ical research” and freely distributed it to his friends 
and enemies for them to grasp these suggestions and 
to work out these original thoughts of his. 

He baa contributed more than one hundred reports 
of original research to the various medical and bio- 
logical journals of America, England and Germany, 
Those who have read his works will feel greatly the 
Loss that science sustains. 

Towards the later years of his young life, Dr. 
Rosenbloom devoted much time to the history of medi- 
cine and he had made several interesting contribu- 
tions to that subject in the Annah of Medicine and in 
Medical Life, He has asked the author of these lines 
before he died, not knowing that he was going to die, 
to collaborate with him in the publiciition of a volume 
on ” Critical Studies in tlic History of Medicine,” 
This volume is ready and will soon be submitted for 
publication. 

Max Kahn- 

New York, N. Y. 


SCIENTIFIC EVENTS 

BRITISH AGRICULTURAL RESEARCH^ 

Robert Hutchinson, president of the National 
Association of British and Irish Millers, read a paper 
on "The Economic Basis of Wheat-growing in Eng- 
land” at the annual meeting of the fellows of the 
National Institute of Agricultural Botany on Novem- 
ber 2. The only way, he said, of preventing the area 
under wheat from being further reduced was to raise 
the price to a profitable level. This is not impossible 
if a wheat is obtainable which combines with the pro- 
ductivity, the stiffness of straw and the resistance to 
disease of the best English wheats, the “strength” 
which puts so high a premium on the best Canadian 
wheats, “Strength” is the mysterious factor which 


1 From Nature, 
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determines the size, shape and palatability of a loaf. 
For many years it was believed that a strong wheat 
could not be gi*own on English soils or in the moist 
Englisli cliinate. Wheats imported for experimental 
purposes from Canada, Russia, Hungary and Turkey 
all lost their quality within a few years. But one 
wheat, Canadian Red Fife, has been proved to retain 
its strength unimpaired after 21 successive years* 
growth in England. Professor R. H. Biffen, working 
on Mendel ian lines, has proved that strength is a 
dominant characteristic, and by crossing Red Fife 
with high-yielding English wheats has already given 
the farmer Yeoman wheat, which without admixture 
of foreign wheats will yield satisfactory bread, But, 
in Professor Biffen’s own words, the sooner Yeoman 
is ofif the market the better, for a series of new wheats 
believed to combine the best characteristics of Cana- 
dian and English varieties, and adapted to different 
tyi)€a of soils, are now growing at the Cambridge 
Plant Breeding Institute, and it is hoped to market 
the first of these through the National Institute of 
Agricultural Botany in the autumn of 1924. If the 
ptomise of these wheats materializes, English wheat 
will be lifted from the category of kinds to be bought 
for breadmaking only when the price is low into the 
category of kinds desired and essential. This change 
would revolutionize the financial prospects of English 
wheat-growing. 

Of recent years the great development of agricul- 
tural education and research in Great Britain has at- 
tracted considerable attention throughout the empire. 
The number of research workers spending some time 
at centers such as the Rothamstod Experimental Sta- 
tion is rapidly increasing. In the majority of cases 
they are sent officially by the dominion government 
concerned. A further example of this cooperation is 
funiiahcd by the recent departure of Sir John Russell, 
director of the Rothamsted Experimental Station, on 
a s]>ecial mission to the Sudan. He will be associated 
with Dr. H. Martin Leake, director of agriculture for 
the United Provinces of India, in advising the Sudan 
Government on its agricultural policy. In view of 
the enormous possibilities for growing cotton in the 
Sudan, agricultural research work will be mainly 
concerned with cotton. The first instalment of the 
great irrigation scheme in the Gezira plain south of 
Khartoum is expected to come into operation in the 
autumn of 1925. At this stage 300,000 acres will be 
put under irrigation, of which 100,000 acres will be 
under cotton; but the total scheme is capable of de- 
velopment over an area of 3,000,000 acres. In ap- 
proaching Sir John Russell and Dr. Leake, the Sudan 
government has been actuated by the desire to get the 
best possible advice as to the organization and direc<*> 
tion of the agricultural research work which should 
be undertaken in connection with this project, which 


may ultimately produce 1,000,000 bales of 
year. It is hoped that the Empire Cotton 
Corporation will cooperate with the Sudan go^illMCSi- 
xnent in the research work to be carried out, and^KItt 
this work can be coordinated with a general 
research work on cotton problems to be orgal^M 
throughout the British Empire. 

BRITISH EXPEDITION TO SAMOA 

The research expedition arranged by the LooSbn 
School of Tropical Medicine, which is going oilt %io 
Samoa to study the prevention of filar iasis and 
ciated diseases, especially elephantiasis, according ^ 
the London Times, has left Southampton in tlw 
Athenic for New Zealand, via Panama. 

It consists of Dr. P. A. Buxton, the well-kni(i#n 
zoologist, entomologi.st and medical man; Mrs. Button 
and Mr. Q. W. Hopkins, of Downing College, Cm- 
bridge. In New Zealand, they hope to add to tfeir 
company one or two New Zealand medical studeUflB, 
who will thereby be given opportunity of stud^^iog 
some of the problems of disease which the govern^ 
ment of their dominion will have to face in connec- 
tion with its mandate over such areas as Samoa. 

It is hoped to be able to demonstrate tlmt the in- 
fecting of man (animals are never infected) by the 
mosquito ‘‘carrier** of the fllaria can be prevented by 
clearing away all the undergrowth round the mttMe 
of coconut palms, destroying the broken shells, throib 
on one side in making the copra, which harbor woteTt 
and by destroying the rhinoceros beetle, which bwtee 
into the tree holes that retain moisture in which the 
mosquito breeds. The natives meanwhile will be oii»- 
fully supplied with water from uncontaminated irii- 
tems. 

Elephantiasis is largely responsible for the apattjg^ 
and lack of initiative on the part of the Polynesiaiit 
making necessary the introduction of Chinese and In- 
dian labor for developing many natural resources. 
Filariasis also has a very serious effect on the bieib 
rate. So far no drug is known which will dostacB^ 
without killing the patient the hair-liko worm (tile 
males are 1% inches long and the females 3 inches) 
which lives in the lymphatic glands. 

The influenza epidemic of 1918 carried off nearly a 
third of the people of Samoa, tuberculosis is inerea»- 
ingly attacking men and women of marriageable age, 
and measles is usually fatal. All these problems are also 
to be studied by the expedition, as well as the dysen- 
tery epidemic which has been particularly bad this 
year. It is hoped to be able to arrange for the train- 
ing of two or three native women in each village for 
infant welfare work. Especially important will be 
the researches into the effect of high atmospheric tem- 
peratures and moisture on the European. Dr. Buxton 
is also expected to make a study of the birds of 
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SMu>a^ and it is hoped he will be able to bring home 
to London a “didunoulus,’* the first cousin to the ex* 
tinct dodo, which still survives in one area. A care- 
ful selection of entomological specimens will also be 
ttiMe. 

THE COLLEGE OF DENTISTRY OF THE 
UNIVERSITY OF CALIFORNIA 

Rbooonitiox of the work of the college of dentis- 
try of the University of California is shown by the 
Ijfrant to it for tlmee successive years, by the Research 
Commission of the American Dental Association, of 
funds for carrying on special investigations. For 
1922-23, according to a statement made by Dr. Guy 
S* Millberry, dean of the College of Dentistry, the 
principal grant amounts to $2,000 and is awarded 
for research to be carried on by Dr. John A. Mar- 
shall, associate professor of biochemistry and dental 
patholc^y, in the influence of diet and nutrition on 
the development of the teeth. Dr. Marshall will also 
with the aid of this grant continue certain inquiries 
into the “salivary factor in dental decay” and into 
“dental erosion.” 

Id addition, the research commission has made a 
grant of $1,500 to the university research group now 
carrying on experimental work in San Quentin 
Prison. This study is concerned with infections of 
the oral cavity. The investigators include Dr. Vance 
Simon ton, associate professor of operative dentistry, 
Dr, W. Hanford and Dr. W, Fleming, instructors in 
preventive dentistry, Dr. C. 0. Patten and Dr, C. 
Westbay, instructors in operative dentistry, for the 
College of Dentistry. Particularly concerned, also, 
in the chemical side of the research is Dr. Guy W. 
Clark, assistant professor of pharmacology, while 
similarly engaged on the bacteriological side are 
Associate Professors T, D. Beckwith and I. C. Hall. 

The College of Dentistry will next January begin 
to use the income from a fund of $10,000 to meet the 
expense of an annual course of le<jtures, by noted 
authorities, on preventive dentistry. These lectures 
will at first be given in San Francisco, but as the 
fund increases through the efforts of the Alumni As- 
sociation of the college they will be repeated in other 
centers of population. According to Dean Millberry 
the northern branch of the Dental Alumni Association 
is now conunitted to the raising of a quota of $5,000 
to add to the $10,000 already in the hands of the 
Board of Regents. 

THE MILBANK MEMORIAL FUND 

In the report of the Milbank Memorial Fund, es- 
tablished by the late Mrs. Elizabeth Milbank Ander- 
eon, recently issued, it is stated that $2,000,000 has 
been appropriated for health demonstrations in three 


typical communities with a population of half a mil- 
lion. 

Under the plan announced the fund will attempt 
to demonstrate, by cooperation with agencies in these 
(*omm unities, whether the extent of sickness can be 
materially diminished by the intensive application of 
known health measures, and mortality rates further 
reduced ; and whether these results can be achieved in 
a relatively short period of time and at a per capita 
cost which the communities will willingly bear, 

“This project of the Milbank Memorial Fund, 
known as the New York Health and Tuberculosis 
Demonstrations, will be carried on in three localities 
in New York State typical of metropolitan, city and 
rural communities in the country at large. It will be 
conducted under the general supervision of a group 
of well-known leaders in public health and social 
work. Its purpose is to determine which diseases 
more readily yield to concerted attack, to what extent 
tuberculosis can be further reduced, whether the low 
infant mortality rate of 50 per 1,000 born attained in 
many progressive communities can be generally sub- 
stituted for the rate of 100 or more still prevailing in 
parts of the United States; wliat preventive methods 
are most effective in controlling disease — in short, to 
ascertain what can be accomplished by the intensive 
application of public health measures in the fields of 
physical and mental, social and industrial hygiene. A 
record will bo kept of the exact cost of each specific 
project and ever}^ effort made to keep the cost down 
to a minimum consistent with efficiency.” 

Actual work has been started in Cattaraugus 
county, with a population of about 72,000 and in the 
city of Syracuse, which has a population of about 
175,000. The metropolitan district, though not yet 
definitely located, will probably be a section of New 
York City, with a population of about 200,000. The 
Board of Directors of the fund has sot aside $325,000 
annually for these projects. 

The general supervision of tho demonstrations will 
I>€ in the hands of a technical board consisting of Dr. 
James Alexander Miller, of the College of Physicians 
and Surgeons; Dr. Linsly R. Williams, managing di- 
rector of the National Tuberoulosis Association; Dr. 
Livingston Farrand, president of Cornell University; 
Homer Folks, secretary of the State Charities Aid As- 
sociation; Bailey B. Burritt, director of the New 
York Association for Improving the Condition of the 
Poor, and John A. Kingsbury, secretary of the fund. 

ATTENDANCE AT SCIENTIFIC MEETINGS 

Tkk following resolution was adopted by the 
Board of Managers of the Washington Academy of 
Sciences at a meeting held October 29, 1923 : 

Whereas^ The work of scientific men has contributed 
enormously to the welfare of the human race and ©spe- 
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eially to the people of the United Statei of America, 
and 

WheretM, The government of the United States has 
recognized the importance of scientific investigations and 
research by the creation of many scientific bureaus^ and 
has appropriated large sums of money for carrying on 
their work which has been most beneficial to the health, 
induatrioB and commerce of this country, and 

Wherra.9, Our people should be kept informed promptly 
and fully of the progress made and results accomplished 
by the scientific organizations of the government, and 

Whereas^ The members of the government engaged on 
scientific activities can only function to the best advan- 
tage by having conferences with scientific men of this 
country not in government service and with such men of 
other countries, and 

Whereas, This contact can only be gotten by attend* 
AncG at scientific gatherings in this country and abroad; 
therefore, be it 

Resolved, That the Washington Academy of Sciences 
hereby petition and urge the President, the heads of 
departmejita of the federal government, and the Con- 
gress of the United States to give the welfare of science 
in the United States their earnest consideration and as- 
sistance; and to provide by law and by appropriation of 
the necessary money for the attendance of such scientists 
of the government as heads of departments may desig- 
nate at scientific congresses, conventions and mootings in 
this country; and for the attendance of such scientists 
of this country, both in the government and in private 
life, as may be recommended to the Department of State 
by competent authority and approved by the head of that 
department or the official acting for him, as representa- 
tives of the United States of America at international 
scientific congresses, conventions and meetings. These 
appropriations would be exceedingly small os compared 
with the returns from them in great benefits to scientific 
Advance in America and hence to the promotion of the 
national welfare. 

PRIZE OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE 

To mark the seventy-fifth anniversary of the Ameri- 
can Association for the Advancement of Science, a 
member of the association has given the sum of one 
thousand dollars to be awarded as a prize to the 
author of a paper containing a notable contribution 
to the advancement of science, presented at the Cin- 
cinnati meeting either before the association or before 
one of the affiliated societies. The award will be made 
by a committee to be appointed by the council of the 
association. 


SCIENTIFIC NOTES AND NEWS 

The Nobel Prize for chemistry has been awarded 
to Professor Friedrich Pregl, of Graz. It will be re- 
membered that the Nobel prize in physics has been 
awarded to Professor R. A. Millikan, and the prize in 
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medicine to Professor J. Ji R. Maoleod and 
F. G. Banting, 

SiB Chables Shebrinoton, Waynflete professor ,!^ 
physiology at Oxford, has been nominated by 
council of the Royal Society for reeloction to tw 
presidency. Awards of medals have been made as 
follows: Royal Medals to Sir Napier Shaw, F.R,Sv 
for his researches in meteorological science, and to 
Professor C. J, Martin, F.R.S., for his researches on 
animal metabolism. The Copley Medal to ProfesaOit 
H. Lamb, F.R.S., for bis researches in mathematutl 
physics. The Davy Medal to Professor H. B. Baidbv 
F.R.S., for his researches on the complete drying of 
gases and liquids. The Hughes Medal to Professcef 
R. A. Millikan, of the California Institute of Ted^ 
nology, for his determination of the electronic charge 
and of other physical constants. 

The first award of the Thomas Turner gold medal 
was made on October 30 to Sir Robert Hadfield, Bart*, 
in recognition of his distinguished contributions to 
metallurgy of steel. The medal is the outcome of a 
gift to perpetuate the memory of the work done bj 
Professor Turner in the metallurgy of iron. 

The honorary fellowship of the American College 
of Surgeons was conferred upon Sir William Wheeler, 
president of the Royal College of Surgeons of Ireland# 
at the convocation ceremony in Chicago on October 20, 

Dr, Alexander Russell, principal of the Faraday 
House Electrical Engineering College, London, has 
been elected president of the British Institution of 
Electrical Engineers. 

Dr. a. Lipschutz, professor of physiology at 
pat, has been elected to honorary membership in the 
Mexican Biological Society. 

Oefioers of the Cambridge Philosophical Society 
have been elected as follows: President, C. T. Hey- 
eock; vice-presidents, Professor A. C. Seward, Dr. 
H. Lamb, J. Barcroft; treasurer, F. A. Potts; seers- 
taries, Professor H. F. Baker, F. W. Aston, J. Gray; 
new members of the council, F. P, White, E. V, 
Appleton, J. B. S. Haldane. 

Professor Lyman C. Newell, of Boston Univer- 
sity, was delegate from the American Association for 
the Advancement of Science at the celebration of the 
fiftieth anniversary of Boston University, which oc- 
curred on October 25 and 26. 

Arthur P. Davis, whose dismissal as director of 
the Reclamation Service by Secretary Work caused 
many protests from engineering and other bodies, has 
been elected t6 honorary membership by the Wash- 
ington Society of Engineers. Mr. Davis is now in 
England, representing the Department of State cm 
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flngiiMrhkg taatteis ootning before the Pecuniary 
Clainui Commission. 

C. E. Halsteai), of the Research Laboratories of 
the Ward Baking Co., New York, is returning to 
Syracuse University after a two years’ leave of 
absence. 

Through the courtesy of the Danish Government, 
the Academy of Natural Sciences, of Philadelphia, 
was enabled to send Samuel G. Gordon to southern 
Greenland for mineralogical research. Gamps were 
established at Narsarsuk and the various localities on 
the TunugdliarRk and Kangerdluarsuk Fiords. Mr. 
Gordon left England on the S. S. Lom on July 1 and 
returned to Philadelphia on November 11, 

A DESPATCH from Berlin to the daily papers reports 
that Professor Albert Einstein, who left Germany 
largely because of outbursts of anti- Jewish sentiment, 
is residing in Leyden, The Netherlands, where he 
holds a chair of physics in the university and where 
he plans to stay until conditions in Germany improve 
sufficiently to allow of his return to Berlin. 

Dr. W. T. Bovtk, of the Harvard Medical School, 
gave a lecture before the Franklin Institute of Phila- 
delphia on November 8 on ^‘The electro-mechanics of 
cell growth,” 

Sir Jag ADIS Bose, director of the Bose Institute, 
Calcutta, will deliver a lecture at the Roy til Society 
of Medicine, London, on ^‘Assimilation and Circula- 
tion in Plants,” on December 6. It will be illustrated 
on the epidiascope with the apparatus in operation. 

Dr. A. V. Hill’s inaugural lecture as Jodrell Pro- 
fessor of Physiology at University College, London, 
on “The present tendencies and the future compass 
of physiological science,” will shortly be published by 
the University of London Press. 

Dr, Arthur L. Dat, director of the geophysical 
laboratory and chairman of the advisory committee in 
seismolog}^ Carnegie Institution of Washington, gave 
an illustrated lecture before the institution on Novem- 
ber 27, on “Cooperative earthquake studies in Cali- 
fornia,” 

At the quarterly meeting of the Medico-Psycholog- 
ical Association of Great Britain and Ireland on No- 
vember 22, Professor D. C. Winckler gave an address 
on the psychiatrical and neurological teaching at the 
Dutch universities, especially at the University of 
Utrecht, where he is the director of the psychiatric- 
neurological olinie. 

Thb Thomas Vicary Lecture before the Royal Col- 
lege of Surgeons of England will be delivered on De- 
cember 7, by Sir Arthur Keith, F.E.S., the conservator. 


The leotore will be on the life and times of William 
Clift, first conservator. 

A utrmm will be held at Qark University on the 
evening of December 7, in memory of Arthur Gordon 
Webster. President W, W, Atwood will preside, and 
Dr. A. P. Wills, of Columbia; Dr. Edwin H. Hall, of 
Harvard; Dr. M. I. Pupin, of Columbia, and Dr. G. 
Stanley Hall will speak. 

James Sully, formerly professor of mind and 
logic at University College, London, known for his 
publications on psychology, died on November 2, at 
the age of eighty-one years, 

Edmond Knowles Mubpuatt, honorary president 
of the United Alkali Company and long associated 
with the English alkali and acid industry, a former 
pro-chancellor of the University of Liverpool, at 
which he endowed the laboratory of physical chemis- 
try, has died at the age of ninety years. 

Dr. W. P. Latham, formerly Downing professor of 
medicine at the University of Cambridge, died on Oc- 
tober 29, in his ninety-second year. 

Dr. T. H. Green, formerly physician to Charing 
Cross Hospital and author of a text-book of pathol- 
ogy well known to many generations of students, died 
on November 5, in his eighty-first year. 

Dr. Jean Paul Lanqlois, professor of physiology 
in the University of Paris and editor of the Revue 
GSn^rale des Sciencesj died recently at the age of 
sixty-two years. 

The British Empire Exhibition at Wembley will 
include, as we learn from Nature, a pure chemistry 
exhibit, organized by a committee representing the 
relevant scientific societies, supported by the coopera- 
tion of the Royal Society. The following have agreed 
to organize the various sections of the chemical ex- 
hibit: Sir Ernest Rutherford (structure of the atom), 
Professor J. C, McLennan (spectroscopy), Sir Henry 
Miers (crystallography and crystal structure), Dr. A. 
Lapworth (valency theories and theories of chemical 
combination), Dr. T. Slater Price (photography), 
Professor F. G. Donnan (general physical chemis- 
try), Dr. Alexander Scott (atomic weight determina- 
tion), A. Chnston Chapman (analysis: hydrogen ion 
concentration), Professor E. C. C. Baly (general in- 
organic), Professor A. Smithells (flame, fuel and 
explosion waves). Dr. Henry and Prof. F. L. Pyman 
(organic chemistry), J. L, Baker (biochemistry), Sir 
John Russell (agricultural chemistry), Principal J. 
C. Irvine (sugars), Professor G. Q. Henderson (ter- 
penes), Professor I. M. Heilhron (plant coloring 
matters), Dr. J. T. Hewitt (coal-tar coloring mat- 
ters), Professor J. F. Thorpe (general organic chera- 
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istry), C. F. Cross (cellulose), Dr. E. F. Armstrong 
(catalysis), W, F. Reid (explosives), Dr. W. R. 
Ormandy (plastics), Commander E. E. Stokes-Rees 
(apparatus), Professor J. W. Hinchley (chemical 
engineering), R. B. Pilcher (historical). 

Students completing their work at Washington 
University for the doctorate of philosophy in tlie 
graduate laboratory in June, 1923, have been ap- 
pointed to positions as follows: Dr. H. C. Young, 
chief in botany at the Ohio Experiment Station; Dr. 
A. F. Camp, plant pathologist to the Florida State 
Board of Agriculture and assigned to the Agricul- 
tural Experiment Station at Gainesville; Dr. L. J. 
Klotz, assistant professor in botany with special ref- 
erence to physiology at the Now Hampshire State 
College, and Dr. Grace E. Howard, curator of the 
botanical museum and instructor in botany, Wellesley 
College. Dr. S. G. Lelunan has retained to his posi- 
tion as assistant plant pathologist at the North Caro- 
lina Agricultural Experiment Station, Raleigh, N. C. ; 
Dr. F. S. Wolpert continues his work as instructor in 
science, Principia Academy, St. Louis; and Dr. Adele 
Lewis Grant has resumed her work as instructor in 
botany at Cornell University. Dr. Yonng formerly 
held the National Research Council (Crop Protection 
Institute) Fellowship for the investigation of the 
toxicity of sulphur; Drs. Camp, Klotz and Lehman 
were Rufus J. Lackland Research Fellows, and Miss 
Howard held a Jesse R. Barr Fellowship in Wash- 
bgton University. Upon the resignation of Dr. H. C. 
Young, Mr, L. E. Tisdale was appointed to the unex- 
pired term of the National Research Council Fellow- 
ship, under tlie auspices of the Crop Protection Insti- 
tute, to pursue further investigations on the use of 
sulphur as a fungicide. 

Through the good offices of Professor T. D. A. 
Cockerell, of the University of Colorado, who has re- 
cently returned from a trip to the East, the Depart- 
ment of Agriculture has received an interesting col- 
lection of seeds of cereals, forage plants, vegetables 
and fruits from the Maritime Provincial Agricultural 
Bureau, Vladivostok. The collection contains more 
than 260 local varieties collected in Siberia. Since 
the climate of the section in which these seeds were 
obtained is quite similar to that of certain parts of 
the United States, it is believed that many of the 
varieties will prove of considerable value to the agri- 
culturists of this country. The department has sent 
an assortment of cereals to the Maritime Agricultural 
Bureau in exchange for the seed supplied by them. 

Thk establishment of a Sears-Roebuck agricultural 
research foundation to determine essential facts relat- 
ing to the farming industry is announced by Julius 
Rosen wald, president of the Sears-Roebuck Company. 
He said the foundation will be headed by ''the most 


capable men to be found in the agricultural research 
field.” A field force also is contemplated. The an^ 
nouncoment set out that every phase of agrionltural 
economics will be studied. 

A GiPT of $2,600 a year, for three years, for a re- 
search fellowship in connection with the newly or- 
ganized Institute of Meat Packing at the University 
of Chicago has been made by Mr. Arthur Lowenstein, 
vice-president of Wilson and Company. This research 
will be carried on under Professor E. 0. Jordan, 
chairman of the department of bacteriology of the 
university. Mr. Lowenstein is one of the special ICo-# 
turers in the Institute of Meat Packing at the univer- 
sity as well as chairman of the committee on scien- 
tific research of the Institute of American Meat 
Packers. 

The following resolutioiis were passed by the Na- 
tional Research Council at the meeting of the In- 
terim Committee held on October 3: 

** Whereas, An accurate knowledge of thermal effects 
connected with chemical processes is of the highest im- 
portance to the chemical and metallurgical industries, 
and whereas there does not exist in this country at the 
present time any bureau, laboratory or other organiza- 
tion devoted to investigations in this field; therefore, 
be it 

**£esolved, That the National Bosearch Council, act- 
ing upon the recommendation of the Division of Chem- 
istry and Chemical Technology, direct the secretary to 
bring this matter to the attention of the director of the 
Bureau of Standards and urge him to create within the 
Bureau of Standards a laboratory which shall bo devoted 
primarily to research in this field; and further, be it 

**B€8olved, That the National Bosearch Council assist 
and support the director of the Bureau of Standards in 
any efforts which ho may moke in this direction. * ' 

We leam from Nature that at a meeting of the 
Linnean Society of New South Wales held on August 
29, a proposal for the reservation of all areas in New 
South Wales with altitude greater than 4,000 feet was 
discussed, and it was resolved “that this society de- 
sires to advocate the reservation from alienation and 
the more conservative administration of the Crown 
Lands of New South Wales on which grow the up- 
land forests at the sources of the principal rivers for 
the following considerations: (1) The quality and 
regularity of river supply, (2) the preservation of 
undergrowth and timber, and (3) the preservation 
of the fauna and fiora of scientific value; and that 
the terms of this resolution be conveyed to the state 
government for consideration,” 

Aqe distribution of Proasia’s population has re- 
cently been reported to the Journal of the American 
Medical Association, as follows; The number of 
children in the 0*15 age group, in 1910, amounted to 
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B6 per oent of the population. In X920 this percent- 
age had decreased to 29, in spite of the loss of men 
in the war. The number of men in the 20-50 ago 
group was, in 1013, almost 8,5Q0,000, but in 1920 only 
7,700,000. The number of children in the 6-15 age 
group fell from 5,100,000 to 2,770,000. If this rate 
of decrease continues, five years from now, the per- 
oentage of children in the 0-15 age group will scarcely 
exceed 20, and will doubtless fall below 20 during the 
years following. On the contrary, as compared with 
1917 and 1920, the mortality of children under 6 and 
of school children has risen for both sexes, and meas- 
urements of school children and of minora who have 
left school prove that there baa been a downward 
trend of bodily health. 

The work which the Bureau of Standards is carry- 
ing out on a dictionary of specifications has made good 
progress. During the past month existing specifica- 
tions have been collected from more than 75 per cent, 
of the important national technical societies, trade as- 
sociations and governmental publishing agencies that 
have issued specifications. A fairly accurate estimate 
can now be made of the total number of available 
specifications for use in preparing the dictionary. 
Leaving out all duplications, it would appear that 
about 5,000 specifications are available from the 
above sources. However, not all of these specifica- 
tions can properly be classed os related to commodi- 
ties purchased by the federal, state and municipal 
governments and public institutions. It is believed 
that about 20,000 commodities do come Avitliin this 
class and of these more than 75 per cent, of all com- 
modities purchased for government consumption are 
not covered by available specifications. 

The following resolution was passed at the recent 
St, Louis meeting of the American Fisheries Society : 

Whereas, The attention of the American Fisheries 
Society has been drawn to the very important work on 
fish diseasoB and parasites now being conducted by the 
New York State Conservation Commission; and, 

Whereas, This society recognizes that such work is 
fundamental to the future conduct and policy of fish cul- 
ture; and, 

whereas, The rapid growth of population and increase 
of travel are placing a special drain on fish life; there- 
fore, be it 

Beaolved, That this society commends especially this 
research work and expresses the hope that the State of 
New York, through legislative enactment and financial 
assistance, when necessary, will continue to carry on this 
work, which is recognized to be of great benefit to the 
entire country. 

The Journal of Industrial and Engineering Chem- 
istry reports that the largest sale of pulp timber ever 
made by the United States Forest Service was an- 
uounoed recently. The transaotion involves 334,000,000 


cubic feet of timber in the Tongass National Forest, 
Alaska. The buyer, the firm of Hatton, McNear and 
Dougherty, of I an Francisco, has agreed as part of 
the consideration for the timber to build a pulp manu- 
facturing plant of not less than 100 tons daily capac- 
ity, and ultimately with a daily capacity of 200 tons, 
at the Cascade Creek ’water-power site on Thomas 
Bay, 20 miles from Petersburg, Alaska, within the 
Tongass National Forest. It is understood that the 
firm plans to install a complete newsprint plant with 
a daily capacity of 200 tons. According to the plans 
of the Forest Service for this sale unit, as well as for 
all pulp timber developments in Alaska, the timber 
will be cut on a perpetual supply basis, enough seed 
trees being left to insure complete natural reproduc- 
tion. The volume of pulp timber and the area of 
timber-growing land within the unit, reserved from 
other disposition, are sufficient to afford a permanent 
source of raw material for this enterprise. Under the 
perpetual timber supply plan at least 1,500,000 tons 
of paper can ultimately be produced in Alaska every 
year. This amount is more than one half of the news- 
print now consumed annually in the United States 
and nearly 20 per cent, of the total consumption of 
all kinds of paper and wood fiber products. As each 
new unit of timber and water power is developed in 
Alaska, tlie manufacturing capacity will be gauged to 
the timber supply and growing power of the land so 
that there will bo no depletion of raw material. Tlie 
Cascade Creek sale is in line with the policy for the 
development of the national forest in Alaska, which 
was a subject of special study by President Harding 
during his trip to the Territory and which received 
his endorsement. 

We regret that through an error made in the office 
of Science a letter from Henry B. Ward, of the Uni- 
versity of Illinois, printed in the issue for November 
9, was dated from the University of Nebraska. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The Journal of the American Medical Association 
reports that the Johannesburg town council has given 
$100,000 to the University of Jolianncsburg Medical 
School, South Africa, and $26,000 to the Victoria 
Hospital. Bids have been received for the erection 
of the new medical school at Grotte Schuur, near 
Cape Town, South Africa, at an approximate coat 
of $500,000. 

Dr. Ernest Anderson has resigned as head of the 
general chemistry division at the University of 
Nebraska to become head of the department of cJiem- 
istry at the University of Arizona, Tucson, 
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Dr. V. EL Youkq^ professor of botany and plant 
psthcdogy in the University of Idaho, has been ap* 
pointed to succeed the late Dr. J, A. Elliott as pro- 
fessor of plant pathology in the University of Arkan- 
sas and pathologist in the Agricultural Experiment 
Station. 

Stewart A. Koskr, of the U, S. Bureau of Chem- 
istry, has been appointed assistant professor of bac- 
teriology at the University of Illinois* 

John L. Buts, of the University of Akron, has 
become professor of biology in St Lawrence Univer- 
sity, Canton, N. Y. A. L. Leathers, Ph.B. (Wesleyan 
W), Ph.D. (Cornell '16), will teach zoology at 
Akron. 

Carl Geister, of the chemistry section of the Iowa 
Engineering Experiment Station, has been appointed 
to the fellowship of the Vitrified Tile Floor Associa- 
tion at the Mellon Institute of Industrial Research. 

Db. John Ronald Currie, professor of preventive 
medicine, Queens University Faculty of Medicine, 
Kingston, Ont., has been appointed Henry Meehan 
professor of public health at the University of Glas- 
gow, Scotland. 


DISCUSSION AND CORRESPONDENCE 

THE UNITY OP ENGLISH WEIGHTS 

There is but one pound in the English system of 
weights, and that is the standard pound of 7,000 
grains. Every weight known to the English system 
is a multiple of one or the other of these fundamental 
and invariable units. The multiples of the pound and 
of the grain which are used in trade have been fixed 
entirely by custom or convenience, and not by the 
prescriptions of arbitrary law. What has been estab- 
lished by custom may, of course, be abandoned by 
custom. That is the way with free men. 

But Professor Alexander McAdie in his letter pub- 
lished in Science of August 24th, last, states: “7,000 
grains make a pound, a certain kind of a pound; 
5,760 make another kind of a pound.” 

The Troy pound (which is Mr. McAdio's another 
kind of a pound) was abolished as a legal weight in 
the United Kingdom eighty years ago, and the Troy 
pofund is likewise entirely obsolete in the United 
States. There is accordingly only one pound weight 
in the United States and the United Kingdom. 

The Troy ounce of 480 grains is now confined to 
use in the weighing of gold and silver bullion* Sta- 
tistics of gold and silver production, for example, are 
given in millions of ounces. The Troy ounce, more- 
over, has been legally decimalized, both as to sub- 
multiples and multiples in the United Kingdom. The 
British statute on bullion weights provides for the 


division of the Troy ounce into tenths, huadMltha 
and thousandths, and the Board of Trade stimdarda 
include these decimal sub-multiples, and also atand-r 
aids for 1, 2, 3, 4, 6, 10, 20, 30, 40, 50, 100, 200, 300, 
400 and 500 ounce weights of the Troy or bullion 
ounce. These decimal sub-multiples and moltiplee of 
the Troy ounce are in fact the only Troy weights 
offered to the trade in England or America. In the 
Assay Office in New York, gold bullion is weighed 
in the balance against 500 ounce Troy weights, and 
the intermediate decimal multiple weights are avail- 
able when required. 

The Troy ounce is obsolete as an apothecary's meas- 
ure. It is the grain (and there is only one grain in 
the English system) which is the English unit for 
medical prescription. The ounce of the apothecaries 
is not the Troy ounce, but the ounce measure or fluid 
ounce, which in England is the volume of the stand- 
ard ounce of water, and in America is the sixteenth 
part of the pint of the old wine gallon of 231 cubic 
inches. There is some variation here, the American 
fluid ounce being the volume of 1.042 ounces of 
water, whereas the British fluid ounce is the volume 
of an ounce (one sixteenth of a pound) of water, 
precisely. We ought to adopt the British fluid ounce 
in this country. Even now it is customary for apothe- 
caries to regard the fluid ounce as the measure of an 
ounce of water flat. 

Drugs and fine chemicals are fast becoming handled 
in the trade as “ounce goods,” and as such are quoted 
and sold by the hundred or thousand ounces, the Brit- 
ish standard or avoirdupois ounce being indicated, 
and such drugs, purchased by the avoirdupois ounce, 
arc dispensed on prescription by grains weight, when 
not sold in solutions measured in fluid ounces. The 
foregoing is in conformity not only to present prac- 
tice, but also to the recommendations made by the 
commissioners for the Restoration of the Standards, 
in their report to Parliament of December 21, 1841, 
from which the following paragraphs are quoted: 

41. That the Troy pound bo no longer recognized; that 
the word pound, or any letters or symbols commonly 
used to denote the pound, as applied to a weight, be 
always interpreted to mean the pound of 7,000 graizm 
(formerly ceiled the avoirdupois pound). 

42. That the word ounce be always interpreted to mean 
l/16th part of the pound, except it be described as the 
Troy ounce. 

43. That the use of the Troy ounce and pennyweight 
be confined to gold, silver and precious stones. 

44. That in contracts applying to any other substance 
whatever (drugs included) no denomination be recog- 
nized lower than the pound except the ounce, the grain 
and the decimal parts of the pound. 

The movement to decimalize the standard ounce, 
just as the Troy ounce for bullion weights has been 
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do^iinftlbedt ought to be enoonmged. Weights of the 
tenth, hundredth and thousandth part of the standard 
ounce are now available to the trade, end fine balances 
with beams graduated to tenths and hundredths of the 
ounce, ore also offered by manufacturers. Package 
goods for retail trade ought to come in 10, 20, 30, 40, 
60 or 100 ounce containers, and liquids should come 
in containers of the same denominations of fluid 
ounces, the fluid ounce being newly deflned as tlie 
volume of ihe standard ounce of water. 

And there is an advantage of far-reaching impor- 
tance in tliis project. The inch, equal to 25.4 milli- 
meters, which is the most precise as well as practicable 
value which can be given Uie inch, produces 304.8 mm 
to the foot ; or 30,48 mm to the tenth of the foot, tlic 
cube of which is 28,316.877072 cubic millimeters, from 
which it follows that the weight of the cube of the 
tenth of the loot of water is 28,316.877072 milligrams. 
But the kilogram, while projected as the weight of 
the liter of water, has been found to be the weight of 
1.000,027 liters of water, which means that the liter 
of water weighs 1,000,000/1,000,027 kilograms, and 
that the cc of water weighs 1,000,000/1,000,027 grams. 
Applying the correction, we find that the cube of the 
tenth of a foot of water weighs 28,316.112636 milli- 
grams. As the standard ounce is 28,350.2 milligrams 
in weight, the weight of the cube of the tenth of the 
foot of water is but 34.1 milligrams less than the 
weight of the standard ounce. The weight of the 
grain is 64.8 milligrams, so that by reducing the 
standard ounce 341/648 or .526 of a grain, or from 
437.5 grains to 436.974 grains, we can produce a new 
ounce which is precisely equal to the weight of the 
cube of the tenth of the foot of water, and of which 
1,000 would equal one cubic foot, just as 1,000 grams 
equal 1 cubic decimeter of water. 

Let us, therefore, have a new American standard 
ounce, precisely equal in weight to the ounce measure 
of water, deflned as the volume of the cube of the 
tenth of the foot, and then let the standard American 
ounce bo divided into decimal sub-multiples corre- 
sponding to the dimes, cents and mills of tlie dollar, 
and be used in decimal multiples for retail trade 
weights. The change from our present weight stand- 
ards would only be about one per thousand (or more 
precisely, 1 per 900), which is well within the toler- 
ances allowed for trade weights. The change would 
accordingly be entirely negligible in trade and con- 
tracts, and would give us a scientifle precision in 
weights, and a correlation of weights and volumes 
that leaves nothing to be desired. 

The so-called long ton in America should be abol- 
ished by law, as it has already become obsolete by 
OUstom in a large part of the country. The long ton 
is now unknown in tiie great coal and metalliferous 
mitdng trades of the Boeky Mountain region. The 
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all-important ton-mile of the railroads, in universal 
use the country over, is based on the standard ton of 
2,000 pounds. 

The Troy pound may be regarded as obsolete, and 
the long ton as obsolescent, and accordingly as non- 
existent in the United States, except in the historieal 
sense. 

RtJBSliLL 

Washington, D. C, 

PECULIAR HAIL 

While engaged in field work for the Illinois Geo- 
logical Survey in the vicinity of Oregon, Illinois, the 
writer observed a hail storm that had certain peculiar 
characteristics. The storm occurred about mid-after- 
noon on August 7, and was observed in Oregon, which 
is in Rock River Valley, about 100 miles west of 
Chicago. 

The preliminary meteorological conditions were: 
(1) A gentle two-hours’ rain in the early forenoon^ 
followed by clear skies j (2) increasing cloudiness 
towards noon with heavy storm clouds formed in the 
northwest, from which a hard rain passed to the south 
and another to the north and east; (3) increasing sul- 
triness after noon until it became very oppressive 
prior to the close approach of the storm, and (4) an 
apparently heavy rain moving from northwest to the 
north and east, followed by the formation or splitting 
off of a smaller storm in the northwest, which spread 
rapidly west and south as it moved southeastward 
toward Oregon. In the latter storm heavy, dark 
clouds were moving swiftly, with considerable “boil- 
ing’^ in the southeast portion. High wind and heavy 
rain appeared to be approaching rapidly, accom- 
panied by some violent lightning and thunder, but 
less than is common in a typical thunderstorm. 

The storm reached Oregon from the northwest a» 
a sudden squall of wind, quickly followed by large 
raindrops, with a few hail of uncommon size. Leaves 
began to be abundantly blown and beaten off the trees. 
The hail increased rapidly in size and quantity so 
that the lawns were soon covered as though by a layer 
of coarse quartz gravel. This continued for about 
throe minutes, with considerable wind and rain, then 
the storm rather rapidly subsided, until the sun was 
shining about 16 minutes after the first hail fell. In 
one district only was the wind violent, as evidenced 
by overturned trees and shattered windows. Outside 
of this limited area few windows were broken. 

Most of the hail was of a size and form not ob- 
served hitherto by the writer in his experience with 
hail storms in the Mississippi Valley and the northern 
Rooky Mountains. Hail measured immediately at the 
close of the storm with dimensions of 2"xl"‘'x%" 
were plentiful, and a few were x 2 " x One 

stone 2"x3" was reported. Hail about one inch 
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aeroas was the dominant size, with apparently few 
less than one half inch in diameter. 

Much of the hail was of peculiar form as well as of 
ODeommon size. The smaller stones were spherical to 
subspherical, and had a frosted appearance. Some 
were markedly discoidal with a frosted nucleus sur- 
rounded by relatively clear ice. This nucleus ex- 
hibited clearly in many specimens concentric layers of 
clear and frosted ice surrounding a more or less 
frosted core. This type of hail attained a maximum 
diameter of one inch or slightly more. The larger 
stones had a different form, characterizod by fantastic 
outlines and unequal diameters. Many had the ap- 
pearance of a mass of small pieces of hard candy that 
had stuck firmly together. Others resembled a group 
of blunt crystals studding a portion of the wall of a 
geode. Still others consisted of an irregular solid 
mass with more or leas cylindrical, bluntly spinose 
projections up to one half inch long and one eighth 
inch thick. 

These bizarre large hail appeared to have resulted 
from several small stones becoming frozen together 
during their formation and descent, with the inter- 
stices perhaps filled with added ice. The rounded out- 
lines of some of the individual stones could be ob- 
served, and were brought into relief through melting. 
The spinose projections on the masses of aggregated 
stones are inexplicable by the writer, for they showed 
no trace of a composite nature, but appeared to have 
formed as distinct homogeneous projwiions. 

Abthub Bevan 

Department or Geology, 

Universitt or Illinois 

THE NEW YORK STATE FORESTS 

In Science for November 2, 1923, resolutions 
passed by the executive board of the American Engi- 
neering Council advocating abolishing the constitu- 
tional protection of the New York state forests were 
printed. 

The citizens of that state have invariably voted 
down that proposal in whatever form it has been 
presented, and recently they did so again by a de- 
cisive majority. This is not because any intelligent 
person is opposed to scientific forestry or the proper 
use of the power resources of that region. It is be- 
cause there exists no machinery in the state govern- 
ment to insure the continued application of any sys- 
tem of real forestry to those lands if they are opened 
up to commercial exploitation, and because the laws 
and the constitution do not appear to provide any 
safe and reliable means for establishing any. The 
forests would be in charge of officials whose terra of 
service would be likely to end after the next election, 
and if a good administration saved any of the forest, 
it would only be for the bad one following to make 
away with. 


That until the problem of the continued proper ad- 
ministration of those forests is solved, any breaking 
down of their present constitutional protection means 
their destruction is a fact so self-evident as to require 
no discussion. The resolutions ignore this completely. 

People familiar with the Adirondack and Catskill 
regions will be curious to learn where the “great vol- 
ume of ripened timber’’ that is stated to be decaying 
away is located. 

The increasing practice of securing the indorsement 
of prominent scientific and professional organizations 
for schemes and proposals without the members hav- 
ing knowledge or understanding of the things they 
are represented as approving is an evil that can not 
fail to affect adversely not only the organizations, but 
the public’s respect for scientific opinion. 

Willard G. Van Name 

New York City 

THE PROFESSOR AND HIS WAGES 

While in other circumstances I might hesitate to 
trespass on your columns to the exclusion of more im- 
portant matter than controversy, self-defense is an 
excuse which makes oven trespass lawful. It is a pity 
Chat Mr. Welsh read my letter with so little attention 
before be started to answer it, and rebuke me for 
^‘theorizing without that judgment and knowledge of 
‘how much’ that only experience in the field dealt with 
teaches.” 

Item, he accuses me of overestimating the rewards 
of the business man in my little table of comparison 
with the professor : “The profits assumed for the mer- 
chant are much beyond the average,” Quite sol If 
Mr. Welsh will reread my letter he will find the words 
“Admitting that not all merchants are as successful 
as Mr. Smith ...” I specifically stated that I was 
comparing two unusually successful and competent 
men, one in business, the other in teaching. If Mr. 
Welsh supposes that the average college professor 
gets $4,000 a year, or that the average teacher ever 
obtains a professorship in any large institution, he 
will find little confirmation in the various studies of 
university, college and secondary school conditions 
made by the Rockefeller and Carnegie Foundations, 

Item, he accuses me of dismissing “quite lightly” 
the risk of capital in business, a point on which I laid 
particular stress: “The rewards of the entrepreneur 
are and should be higher than those of the salaried 
man because his risks are greater. . . 

Item, Mr. Welsh justifies the higher incomes of 
businessmen on the ground that they are a selected 
clsm and the “average professor should not be com- 
pared with the successful businessman but rather 
with the latter’s employees.” Which reminds me 
strongly of my own statement that “we need not as- 
sume that the average instructor or professor is os 
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able as a captain of finance.” The ablest professors 
in the country would be overjoyed to have a salary 
equal to that of the higher and more competent busi- 
ness employees, the factory managers, expert sales- 
men, etc. But by “employees” Mr. Welsh seems to 
mean “clerks,” for in his final sentence he ranks the 
merit of the average professor below that of the aver- 
age clerk. That would put the young instructors and 
the secondary school teachers level with the office boy, 
and as for the primary teachers would not a German 
mark be overpayment? 

But grant everything Mr. Welsh says. Suppose 
that the great majority of our faculties are made up 
of “unselected” weaklings or incompetents who “get 
all they are worth to the community.” The real point 
remains. Is Mr. Welsh content that such men, cheap 
men bought for an unskilled laborer's wages, should 
instruct his children? Or is he willing to raise the 
price and get better men? Or does he consider science 
and scholarship so unimportant that they can be con- 
fidently entrusted to an inferior type of human being? 

Preston Six)seoN 

Ann Aebor, MicmaiLN 

A WARNING TO MICROSCOPE USERS 

From personal experience the writer wishes to warn 
both the microscope user and manufacturer of the 
danger of the projecting corrugated rim of the ordi- 
nary microscopical eyepiece as an agent for producing 
an epithelioma in the region of the orbit. This ap- 
plies especially to the binocular microscope, where it 
is almost impossible to look through the microscope 
without scraping a piece of nasal epithelium with the 
eyepiece. Can any other procedure, if repeated day 
after day for year after year, be any more favorable 
for the production of an epithelioma on the side of 
the nose? 

Wm. F, Allen 

Universitt of Oreoon Medical School 


SCIENTIFIC BOOKS 

Mankind at the Crossroads, By E. M. East. 8vo., 
viii -f- 360 pp. New York, Scribners, 1923. 

We have here a book on “Population” by a biolo- 
gist. It is devoted to the discussion, m a general way, 
of the quantity and quality aspects of the population 
problem. 

The argument of the book is to the effect that: 
(1) Certain processes in present-day civilization are 
dysgenic due to the fact that it is made easy for 
inferior types to breed more rapidly than superior 
types; (2) the present rate of increase of the white 
race will bring it up against food barriers in about 
fifty years; (3) many parts of the world — particu- 
larly those inhabited by the brown and yellow races— 


are already so filled that but little further inoreose 
can take place; (4) the sensible thing for us to do in 
the light of these facts is to undertake a thorough- 
going control of population growth, both for the pur- 
pose of preventing deterioration in the quality of the 
stock, and in order to keep numbers down to the point 
where man may have time and energy for something 
besides extracting a meager living from the soil. 

After a short introductory chapter calling attention 
to the urgency of population problems, Professor East 
opens his argument proper by exposition of the bio- 
logical principles which must be kept in mind in any 
discussion of population. It is interesting to note 
that he — a genetic specialist — is far less dogmatic on 
the question of the inheritance of acquired character 
than most biologists. “Everything is relative,” says 
the author, and with that belief one can not very well 
be dogmatic on such a matter. “For all practical pur- 
poses,” however, the possibility of the inheritance of 
acquired characters can be disregarded. 

His statement of the way in which racial traits 
have probably developed and the likely results of race 
crossings is of fundamental importance to the social 
scientist; while the explanation of the significance of 
the mechanism of heredity is of great interest and im- 
portance to everyone. These facts of heredity urge 
more potently than any emotional appeal, care in se- 
lection of mates. And yet one is not made to feel 
that breeding superior stock is the sole aim of life, as 
many eugenista seem to think. After showing that we 
now have sufficient biological knowledge to enable us 
to maintain our stock at its present level of ability 
or, even to improve it, the author wonders whether we 
have the ability to apply this knowledge. 

The rest of the book may be looked upon as an ef- 
fort (very successful in the reviewer's judgment) to 
prove that wo must undertake in a definite manner to 
control population growth in the light of clearly estab- 
lished biological principles, and in the light of our 
knowledge regarding the food supply, if we are not 
come to grief in the near future. A brief review of 
population opinions held in the past is followed by a 
statement of the growth of population in the world 
to-day, and what this means in terms of increased 
production of food. The author comes to the conclu- 
sion that three times the present population of the 
world will use up all tillable land, and that when 
there is this population, the standard of living will be 
about the equivalent of that of the peasants of west- 
ern Europe. At our present rate of increase, it will 
take about a century for population to triple. But, 
Professor East shows that within about fifty years 
that part of the world open to Europeans will be so 
filled up, at present rates of increase, that pressure 
will become keen and the positive checks — famine, dis- 
ease, war — will become operative. The chapters on 
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'^opnlation and Food Supply’’ and ^Tenuanent 
Agxicalture^ Population Eestriotion and National 
Progress’ will give pause to those optimists, who are 
ao, because they ignore facts. Professor East has done 
notable service in bringing the pertinent facts to- 
gether in such concise fashion, and in driving them 
home with all the force of a very clear style. It is 
true he asks ua to take some of his facts on faith, but 
the tone of his whole discussion rings true, and those 
of ns who have given some attention to the study of 
the same matters know that his facts are facts, not 
guesses or surmises. 

The chapter on '"Racial Prospects and Racial Dan- 
gers” effectually disposes of such inaccurate vaporings 
as those of Lothrop Stoddard in his "Rising Tide of 
<]!olor.” Here, too, he makes concrete application of 
what genetics has to teach about race mixtures. His 
discussion of the race problem in the United States is 
scarcely convincing, but it deserves attention. 

The chapter on the "Rdle of Death in the Drama of 
Life” seems rather superfluous. Such matter as is 
germane to the general argument could have been dis- 
•cussed under Public Health. The chapters on Birth 
Restriction and Public Health and The Birth Rate 
Social Progress, drive home the truth that only 
by properly controlled population growth can we 
liope to make any real progress in social improve- 
ment. Without restriction of birth, we will soon be 
«o diiven by pressure upon the limited means of sub- 
sistence that no forward movement will be possible, 
and unless this restriction is directed intelligently, the 
^juality of the people is sure to decline. One may feel 
less certain of the value of the methods now available 
for picking out the better stock than Professor East 
does (mental tests in general, and Army tests in par- 
iicnlar) and yet agree with his general conclusion re- 
garding the necessity for intelligent selection. 

One is also glad to note that he does not assume 
that modern medicine and charity have entirely elimi- 
nated natural selection from the ^cial process as so 
many biologists, perhaps one should say eugenists, 
seem to hold. Selection among men has always had 
an artificial (social) element in it and this element is 
not greatly changed in intensity to-day from what it 
was two or three centuries ago. 

Other good points are the recognition of the vital 
r61e of social influences in individual and group de- 
velopment; the realization that there can never be a 
sound eugenics so long as the rapid breeding of better 
stocks to replace poor stocks is its sole aim; the em- 
phasis upon the fact that there is much good ability 
in all classes of the population; the strong faith in 
the ability of man to control his own destiny; the con- 
sequent belief in the efficacy of education; and the 
conviction that a high type of family life lies at the 
root of any sound social order. 


It is impossible, however, to do justice to the gen- 
eral excellence of this book by trying to give a notion 
pf its contents. It is easily the best book on the prac- 
tical aspects of our quantity and quality population 
problems that has appeared in America. It is written 
in a dear forceful style which proves that science 
need not be dry as dust to be truthful. It represents 
the gathering together of an enormous mass of facts, 
and such a complete assimilation of these facts that 
the condusions may seem too little based on evidence 
to one unfamiliar with this field. A less thorough 
assimilation and a less skillful presentation would, 
however, only have wearied the reader with details, 
without carr3ring as much conviction. 

It is a book no one interested in social problems can 
ignore. 

Warren S. Thompson 

Miami Universitt 


ORGANIC CHEMICAL TRANS- 
FORMATIONS 

It is the bdief of the writers that the most impor- 
tant thing in the teaching of organic chemistry is to 
make the student understand the fundamental rela- 
tions existing between the diflerent classes of organic 
compounds. To this should be added a knowledge of 
the typical reactions which these compounds undergo. 
Only when he has attained this point of view does he 
begin to see the truly remarkable order which in real- 
ity prevails among the mass of material which is pre- 
sented to him; and only when he appreciates this 
order will he make good progress in the subject. 

As a result, the charts which accompany this intro- 
duction were elaborated, with the aim of presenting 
these fundamental relations and typical reactions in 
as concrete a form and as small a space as possible. 

In the first or aliphatic series chart, the starting 
point is the basic hydrocarbon ethane, and from this 
it is possible to pass to every other compound indi- 
cated, by following the arrows. The reagent required 
to effect each change appears upon the arrow showing 
that change. Ethane was chosen as the starting point 
because its derivatives are relatively simple. Methane 
is not suitable, because the reactions of its derivatives 
present too many exceptions to the general rules hold- 
ing for those of its higher homologues. The chart 
includes methods for passing up and down the series, 
and references to optical activity, amino acids and 
sugars. 

In the aromatic aeries chart, the basic hydrocarbon 
is, of course, btozene, supplemented by naphthalene 
and anthracene. It is possible to pass from benzene 
to every other compound shown on the riiart. In this 
series the vast number of important derivatives pre- 
sent a real difficulty, which has been obviated in part 
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preventmg, essentially, only the monosubstitution 
piroduets of benzene. Reference is made to several 
types of dyes, including the azo, benzidine, triphenyl 
methane, indigo, alizarin and naphthalene yarieties. 
Reference is also made to certain medicinals, and to 
pyridine and quinoline, as related to the alkaloids. A 
simplified substitution table is included. 

It is hoped that the charts may be of a certain ser- 
vice to the teacher as an aid to the presentation of his 
subject; and as a help to the student to fully appre- 
ciate that presentation. It is further designed to aid 
the student in reviewing his work, and in compre- 
hending it as a whole, as well as in its component 
parts. 

Realizing that it is virtually impossible to include 
all compounds or all reactions which are of impor- 
tance, in a classification such as they are presenting, 
the writers will appreciate any constructive criticism 
from teachers of organic chemistry, by means of 
which the charts may be made more useful. 

These may be obtained in any quantity, in a folder 
including both, from D. Van Nostrand & Company, 
New York. 

Lucius A. Bigelow 
Kurwin R, Boyes 

Brown TTNiviRBrnr 

SPECIAL ARTICLES 

A SATISFACTORY RATION FOR STOCK 
RATS 

As long as actual feeding trials must serve as the 
means for determining the nutritive sufficiency of 
rations, laboratory animals such aa the rat, rabbit, 
dog and guinea pig will always be used in large num- 
bers for this work as well as for cultural work in 
bacteriology, for pathology, immunology and kindred 
sciences. For this reason anything which can be 
done to facilitate the breeding and maintenance of 
these animals in sufficient numbers and in excellent 
condition will often free the laboratory worker from 
much uncertainty with respect to maintaining the 
continuity of his researches. 

The writer has been especially impressed with the 
desire for information in regard to rat culture as 
brought out by the numerous inquiries received in the 
last five years for a ration formula satisfactory for 
rats. From the character of much of the experi- 
mental work reported from different laboratories it 
also is evident that many of the rat-feeding experi- 
ments are now being carried out on rats not entirely 
suitable for the various problems under investigation, 
litis is true by virtue of the fact that most young rats 
are undersized, due to limited milk production of the 
mother causing them to not only partially starve but 
silo to eat excessively ol the mother’s ration before 
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their time. The rations on which they are kept are 
often too low in good proteins, too low in calcium, 
sodium or chlorine or too low in the fat-soluble vita- 
mines. The trouble may not always be on the defi- 
ciency side, however ; the ration may contain too much 
indigestible material, too much protein, and some- 
times even too much fat-aoluble vitamines, the latter 
not inhibiting growth but causing excessive storage 
which is very disturbing in experiments designed to 
test for these constituents. 

In spite of the need for a good economical rat 
ration practically notliing appears in the literature 
to meet the situation. In view of this the writer sees 
fit to publish the composition of his stock ration, 
which, finely ground and fed with fresh whole milk 
and water in separate containers ad libitum, has given 
him excellent results for a number of years. It is 
constituted as follows: 

Yellow corn - - 76.0 

Linseed oil meal 16,0 

Crude casein 6.0 

Ground alfalfa — 2.0 

Sodium chloride 5 

Calcium carbonate - .5 

From the theoretical standpoint it would be best to 
have different rations for growth, for reproduction 
and lactation and for maintenance, but that is a re- 
finement which probably is not practical under most 
laboratory conditions, as most of the animals are 
either growing, reproducing, lactating or recuperating 
from the strain of the latter, all of which conditions 
require a ration with a narrow nutritive ratio. As to 
whether or not the requirements are satisfactorily met 
is best indicated by the ability of the mother to with- 
stand the strain of reproduction repeatedly and by 
the growth of the young. With this we have had abso- 
lutely no trouble. The females are kept for breeding 
purposes for a year with no signs of premature senil- 
ity, and the young average in at least 90 per cent, of 
the litters 40 to 65 grama in weight at an age of 23 
days; in fact, when they weigh less at this age we 
discard them as unsuitable for experimental work. 

When milk is omitted from the ration the results 
are not as satisfactory. This is due to a number of 
factors. In the first place, the content of available 
fat-soluble vitamines is not sufficient. This we 
have remedied by the addition of one to two per 
cent, of cod liver oil, but it leaves the ration leas 
satisfactory when the rats of the colony are to bo 
used for work on these vitamines. In the second 
place,. the calcium content is too low; in fact, even 
with milk included in the ration, the calcium is 
not too high for optimum results. We have pur- 
posely kept the calcium added as carbonate low be- 
cause it is apparently not the best salt to use in 
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large aiuountSf probably due to neutralization of 
gastric contents; we have, however, obtained very 
good results with one per cent, of precipitated oal- 
oiuiu phosphate or 1.5 per cent, of bone ash, bat our 
experience with these, in view of the good results ob- 
tained with the ration os outlined, are not suflioiently 
extensive to warrant the change when Tnilk is fed. 
In the third place, the protein content could probably 
be advantageously increased. 

As milk is available in suilicient quantities at ail 
times in the writer’s laboratory, no extensive or pro- 
longed experience with a milk-free ration comparable 
in efficiency to a milk-containing ration can be drawn 
upon. When available, fresh whole milk produced 
by cows on a non-varying ration should be used as a 
constant ingredient of the stock colony ration, as it 
serves to cover most effiiccntly not only known re- 
quirements, but no doubt many requirements not as 
yet appreciated. The factor of proper nutritive con- 
dition of the young rats before being started on their 
various dietary regimens is a factor which enters into 
the results of all experiments and therefore is worthy 
of far greater attention than it is given in most lab- 
oratories. 

H. Steenbock 

LaBORATORT or AORICUnTUHAL OHBltlflTRy, 
University or Wisconsin 

ALKALOIDAL CONTENT OF DATURAS AF- 
FECTED BY MOSAIC INJURY 

Plants of Datura Stramonium grown in the drug 
garden maintained l)y the Department of Pharma- 
cognosy of Western Reserve University during the 
season of 1922 were severely injured by mosaic. The 
injury affected both green-stemmed and purple- 
stommed plants, both being, apparently, equally aus- 
coptible. The symptoms of the disease appeared dur- 
ing the height of the growing season, being manifested 
in tlio developing leaves, which remained small, and 
became mottled and distorted. The width of the 
affected leaves was much reduced, while the tips and 
the extremities of the dentations were more nearly of 
normal length, giving tlie leaves the characteristic 
stringy appearance not uncommon in mosaic troubles. 
The plants as a whole were below normal in devel- 
0 }>menl. 

As the drug value of those Daturas, both of which 
are official as “Stramonium” in the United States 
Pharmacopoeia, is believed to depend on their alka- 
loidal content, alkaloidal analyses were made of both 
diseased leaves and leaves from plants which showed 
no mosaic. Leaves taken for analyses were hand- 
picked from closely adjoining plants at the same time. 
The petioles were removed. The leaves wore dried 
simultaneously, as rapidly as possible, on the sUme 
shelf of a hot-air oven at a temperature not over 


100'’. Analyses were made by the official method ctf 
the United States Pharmacopoeia IX. The resuHo 
are tabulated below. 

TABLE I 

Percent. Aveiv 
slkaloids age 

Purplo-Htemmed plants, mosaic, Sample !». 0.27 

** ** “ *' 2., 0.28 0.275 

** " normal " 1... 0.147 

2... 0.138 0.142 

Uroen - stemmed plants, mosaic, Sample 1... 0.27 

** “ 2- 0.303 0.286 

‘‘ normal 1... 0.072 ^ 

“ 2... 0.072 0.072 

It will bo noted that the figures for mosaic plants 
of both varieties are slightly above Uie official alka- 
loidal requirements (0.25 per cent.) for Stramonium 
as a drug, and, by themselves, ore therefore by no 
means remarkable. The notably low results of the 
normal leaves may be considered as rather unusuali 
especially in the case of the green-stemmed plants, 
inasmuch as both varieties appear rarely to fall below 
the pharmacopoeial requirement. The locality of 

growth was considerably shaded. Schneider^ has 
observed that plants of the closely related Atropa 
belladonna show a markedly higher alkaloidal yield 
when grown in full sun. Inasmuch as the Daturas 
are normally sun-loving plants, it appears not im- 
probable that the factor of insolation may have been 
involved. As the mosaic plants were subjected to the 
same conditions, this factor can not be held responsi- 
ble for the marked disparity in content between nor- 
mal and mosaic leaves. Sievers^ has shown a marked 
increase of alkaloidal content following prevention 
of dowering in the Daturas; while flowering was by 
no means inhibited in these mosaic plants, it was 
apparently liinderod to some extent by the distortion 
of the flowering-tops. In Sievers's experiments, how- 
ever, inhibition of flowering increased the size of 
leaves — the converse of the effect of mosaic. The 
same author^ has also shown an increased concentra- 
tion of the alkaloidal content of belladonna in the 
tender growing parts, which, in the Daturas, are most 
afTectod by mosaic. It is evident, of course, that a 
given weight of mosaic material represents a consid- 
erably greater number of leaves than the same weight 
of normal leaves. 

1 Schneider, Albert, ' * The cultivation of belladonna in 
Oalifomia, ^ ’ Bulletin 275, Agricultural Experiment Sta- 
tion, Berkeley, Oal,, 1916. 

» Sievers, A. F,, * ' The influence of inhibiting flowering 
on the formation of alkaloids in the Daturas,” Jour, of 
the Americau pharmaceutical Association, Vol. No. 9 , 
pp. 674-676, 1921, 

8 Sievers, A. F., * ^ TUo distribution of alkaloids in the 
belladonna plant, ” Am. Joum. Pharm., Vol. B6, No. % 
p. 97, 1914. 



80 , 1988 ] 


SCISJfCE 


451 


It is planned to oontinue the observation of the 
symptoms and effects of mosaics on the Daturas, with 
special reference to olkaloidal yield. Inasmuch as a 
somewhat similar disease has been noted here on 
Hyoicyamtis niger, this species also will be subjected 
to similar investigations if the disease reappears. 

E. E. Stanford 
E. D. Davy 

WasTiaiN Beskeve Universitt 


THE OPTICAL SOCIETY OF AMERICA 

The eighth annual meeting of the Optical Society 
of America, Dr. L. T. Troland, president, was held at 
Cleveland, Ohio, Tlmrsday, Friday and Saturday, 
October 25-27, 1923. Hotel headquarters wore at the 
Hotel Cleveland. All sessions for the reading of 
papers were held in the Physics Building, Case School 
of Applied Science. 

The meeting was hold under the auspices of the 
following local committee in Cleveland : 

Eepresenting the National Lamp Works : Dr. W, E. 
Forsythe, chairman; Mr. L. C. Kent, Mr. C. D. 
Spencer, Mr. M. Luckiesh, Mr. A. H. Taylor, Dr. 
A. G. Worthing. 

Representing Case School of Applied Science: Pro- 
fessor D. C. Miller, 

Representing Western Reserve University: Pro- 
fessor H. W. Mountcastlo. 

Representing Warner and Swasey: Mr. Wanier 
Seely, 

In concluding its sessions the society tendered a 
most hearty vote of thanks to this committee as well 
as to the National Lamp Works, Case School of Ap- 
plied Science, Western Reserve University, Warner 
and Swasey and the Cleveland Museum of Art for 
their efforts which resulted in a meeting generally 
admitted to be the most notable and successful in the 
history of the society. 

About 60 persons attending the convention regis- 
tered and obtained rooms at the Hotel Cleveland. 
The registered attendance at Case School was 78, of 
which 67 were from outside of Cleveland. The actual 
attendance was undoubtedly much greater than this. 
The number present at the sessions varied from about 
50 to over 260, 

SPECIAL FEATURES OF THE KBETING 

The address of the retiring president, Dr. L. T. 
Troland, October 26, was on *‘The optica of the nerv- 
ous system,” 

Other notable features of the meeting deserve spe- 
cial mention* 

(1) Professor A* A. Miohelson's paper on ''The 
Ik&it of aoottraoy in optical measurement” contributed 


by invitation on October 26: In introducing Pro- 
fessor Micholson, Professor D. C, Miller of Case 
School recalled in a very happy manner Professor 
Michelson’s early connection with the department of 
physios at Case, mentioning hia work on the velocity 
of light, the interferometer and the renowned experi- 
ment on “ether drift.” He also exhibited as memen- 
tos of this early work parts of Professor Michelson^s 
original apparatus. Before proceeding with hia 
paper, Professor Micholson also recounted a number 
of interesting reminiscenoeH of his first measurements 
of the velocity of light and the development of the 
interferometer. Over 260 persons heard Professor 
Miehelson speak. 

(2) Papers contributed by invitation by Professor 
E. L. Nichols as follows on October 26 ; “The spectral 
structure of the kathodolumineacence of metals in solid 
solution,” by T. Tanaka; “On the spectra of incan- 
descent oxides,” by E. L. Nichols and L. J. Boardman. 

(3) Visits to the Cleveland Museum of Art: The 
Cleveland Museum of Art is located in Wade Park 
only a short distance from Case School. On October 
25, the director of the museum, Mr. Frederic Allen 
Whiting, addressed the meeting by invitation, and ex- 
plained the work of the museum in a most interesting 
manner, dwelling particularly on “The optical prob- 
lems of an art museum.” Ho extended to nil members 
and guests of the society a most cordial invitation to 
visit the museum. Many availed themselves of this 
opportunity to visit a museum which is notable and 
exceptional in many respects, and these visits con- 
tributed greatly to the pleasure and profit of attend- 
ance at the meeting. 

(4) Visit to Nela Park: On the afternoon and even- 
ing of October 25th, members of the society were 
guests of the National Lamp Works at Ncla Park, 
Parties were conducted through the Research Labora- 
tories, the Laboratory of Applied Science and lamp 
factories and were given exceptional opportunities to 
observe the actual manufacturo of lamp bulbs and 
lamps. In tlio evening a complimentary dinner given 
to the society by the National Lamp Works was fol- 
lowed by a symposium on light and lighting by Pro- 
fessor E. F. Nichols, Mr. Ward Harrison and Mr. M. 
Luckiesh and a beautiful experimental demonstratfon 
of the projection of mobile color patterns by Messrs. 
M. Luckiesh and A. H. Taylor, of the Ncla Labora- 
tory of Applied Science. 

(6) Visit to Warner and Swasey: On October 27, 
the society visited the plant of Warner and Swasey, 
which is renowned for the consti’uction of the largest 
astronomical telescope mountings in the world. Mem- 
bers were personally greeted by Mr. Swasey, who 
showed many objects of interest in hia office. The 
mounting for the giant reflector which is just being 
completed for the Ohio Wesleyan University was on 
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exhibit on the floor of the shop and attracted great 
interest The circular dividing engine and various 
pieces of optical interest made in the shop were also 
exhibited. 

(6) Inspection of the laboratories of physics at 
Case School of Applied Science : On Thursday morn- 
ing, Professor Miller welcomed the society and men- 
tioned the principal apparatus of especial interest in 
the Case Physical Laboratories. During recesses of 
the meeting, many members visited the laboratories 
and inspected the instruments and apparatus. 

(7) Society dinner; The annual dinner, held in the 
flobe Room of the Hotel Cleveland, on the evening of 
October 26th was a most enjoyable occasion. Presi- 
dent Troland was toastmaster and the following 
speakers responded : Mr, Charles Brush, Professor A. 
A, Michelson, Professor D. C. Miller, Professor H. W. 
Mountcastle, Professor A. D. Cole, Professor Frank 
Allen, Professor C. A. Skinner, Dr, Hermann Kellner, 
Dr. Herbert E. Ives. 

BUSINESS 

The business meeting was held on October 25th. 

The results of the election of oflicers for 1924-25 
were declared by the president as follows; President, 
Herbert E. Ives; vice-president, W. E. Forsythe; 
members of the executive council, K, T. Compton, 
Theodore Lyman, P. G. Nutting, Fred E. Wright. 

Informal reports of the secretary, the treasurer, the 
assistant editor and business manager, and the com- 
mittee on preparing and publishing an English trans- 
lation of Helmholtz’s “Physiologic Optics” were ac- 
cepted, it being understood that formal reports would 
be published later at suitable dates. 

Brief oral reports of the following progress com- 
mittees were presented and accepted; Colorimetry, 
E. A. Weaver, chairman (Report presented by Dr. 
Troland) ; Pyrometry, C. 0. Fairchild, chairman; Re- 
fractometry, I, C. Gardner, chairman^, Spectropho- 
tometry, K. S. Gibson, chairman; Visual Sensitom- 
etry, H. M. Johnson, c^trman. 

Papers Communicated to the Meeting 

The following is a list of papers contributed to the 
meeting in addition to papers mentioned specifically 
above: 

The measurement of transmission in optical instru- 
ments: G. W. Mopfti't and Paul B. Taylor. 

Continuous motion to the dividing engine carriage: 
WiLMKR SOUDER. 

The contrast*^ of developing-out papers: Lloyd A. 
Jones. 

Color correction in image formation: T. Townsend 
Smith. 

Theory of the optical lever and a new optical lever 
system: L. B. Tuokerman. 

Aspherieal lens systems: Ludwhc StLBEBSTxm. 


Optical ooUineation, independent of metrics: LuDWZX 
Bn<BEBSTEIN * 

The brightness of the black body at the melting point 
of platinum: Herbert E. Ives. 

On the verification of the principle of reflex visual 
seneaticne.* M. 6. Hollenbero. 

On reflex visual ccncationc and color contrast: Frank 
Allen. 

Color and luminosity: William Mayo Venable. 

Apparatus for the determination of color in terms of 
dominant wave-length, purity and brightness: Irwin 

G. Priest. 

A comparison of experimental values of dominant 
wavs'lengih and purity with their values computed 
from the spectral distribution of the stimulus: 
Irwin G. Priest, K. S. Gibbon and A. E. O, 
Munbell. 

Some tests of the precision and reliability of measure- 
ments of spectral transmission by the Koenig- 
Martens spectrophotometer: Irwin G. Priest, H. J. 
McNiohoijis and M, Katherine Fbkhafer. 

A rational COS system of photometric unit«; Enoch 

Dwtortion of photographic film: F. E, Boss. 

Some thermoelectrical properties of molybdenite: W, 
W. COBLKNTZ. 

Inner guantum numbers for the neutral helium atom: 
Arthur E. Ruark, Paul D. Foote and F. L. 
Mohler. 

Regularities in the arc spectrum of iron : F, M. 
Walters, Jr, 

The relation between the total thermal emissive power 
of a metal and it« electrical resistivity: C. Davisson 
and J. B. Weeks. 

The effect of heat on the figure of mirrors: Edison 
Pettit. 

A thalofide cell pyrometer: Roderick B. Jones and 
Arthur C. Hardy. 

An improved metallurgical microscope: L. V. Foster. 

A new comparison prism for colofimeters of the Du- 
bosoq type: Hermann KELi.Nt:R. 

An apparatus for testing strain in glass slabs and 
finished prisms: Hermann Kellner. 

A monochromator for mercury light: Hermann 
Kellner. 

Camera lenses of large relative apertvne for steUan 
spectrographs: G. W. MomTT, 

A prism for small broken telescopes: G. W. Mormr, 

Speed, constancy and accuracy of response to visual 
stimuli as related to the distribution of brightness: 

H. M. Johnson. 

A variable sectored disk without gears and read di- 
rectly without any auxiliary optical or olootrical 
device: EnooS Karber. 

The complete proceedings of the meeting including 
abstracts of the above papers, will appear in the 
Journal of the Optical Society of America and Bevievp 
of Scientific Inatrumenta, 

Irwin G. Pbubst, 
ffscretary 
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SCIENCE AND ITS SERVICE TO MAN’ 

The most striking- feature of the world's history 
during the past hundred years is tlie extraordinary 
accession to man's knowledge of nature, the deepening 
of his insight into his own physical, intellectual and 
psychical characters and tlieir correlations, and th© 
recognition of the significance of environmental 
changes on his future earth-life. The twenty-three 
years of the present century show no sign of an abate- 
ment either in the rate of the extension of knowledge 
or in the significance of successive discoveries. The 
number of persons engaged on pure research, or on 
research into the possibilities of the application of 
scientific, knowledge to human needs, was never greater 
than now. In many countries large sums have been 
devoted to reinforcing the means of carrying on these 
efforts, both as regards equipment and personnel. In 
not a few, men of wealth have vied with eacJi other in 
creating and endowing great research laboratories, ob- 
servatories and teaching institutions, and the financial 
means having been provided, personal devotion and 
qualification were not lacking. 

One may well consider whai this implies. The in- 
crease of human power through knowledge, the recog- 
nition of new resources in nature and of the means of 
utilizing them, and the enlarged ability to quicken and 
extend the boundaries of human ndationships are such 
as disclose in some measure the peculiar significance 
of the past hundred years for future human life. The 
world has become indeed smaller, and touch between 
nation and nation speedier and greater. More clearly 
can it be seen that man has at his disposal very great, 
though practically unexplored resources ; and he needs 
vision to see wherein opportunity lies. But increase 
of power carries also dangers which only fatuity can 
ignore. The Great War has revealed this unequivo- 
cally, and has signally shown that man’s ability to 
wreck immensely transcends his power to ameliorate. 
So long as greed of wealth, national prejudices and 
readiness to misunderstand hold sway, so long will 
there be danger of this wrettkage, and even upon a 
scale which more and more will greatly exceed the 
power of rejjair. The work of centuries may bo de- 
stroyed in hours, of years in minutes. And it has, 
unfortunately, become more than ever a necessity to 
be prepared to destroy that one be not destroyed. To 

1 From the presidential address to the Australasian 
Association for the Advancement of Science at the New 
Zealand meeting. 



454 


SCIENCB 


[VoL. Lvm, jTo. liMI 


this one may add that the exigencies of war involve 
the destruction of the fit: while sentiment often se- 
cures not only the survival of the unfit; but also even 
their reproduction. Truly, civilization may be 
wrecked by its own genius 1 

The quickening of human life and the extension of 
human powers call to young countries like the Domin- 
ion of New Zealand and the Commonwealth of Aus- 
tralia, rapidly gi’owing info nationhood, for response 
in the details of their national life. For the short 
term of our civic existence, and judged by the average 
standards of the past century, we have perhaps done 
fairly well. That standard, however, is no longer ade- 
quate. Things are appropriately measured only by 
coiiiparison ; and one asks, therefore, **What, in the 
light of world-developments, are the scientific and 
other needs of Australasia to-day?” Our countries 
arc, indeed, goodly heritages, and the right to them is 
effective occupation. None but the purblind can fail 
to note that the expansions of various populations 
are such that we here sorely need to survey our past 
development and our possible future in the light of 
world politics. 

Considerations such as these put us upon inquiry 
and compel the question, ^^What part will Australasia 
play in extending and exploiting the realms of sys- 
tematized knowledge, and in applying it to human 
needs?” I need hardly say that it is not enough 
merely to inherit the lore of the rest of the world; by 
our own contributions to the general store we must 
repay, or be classed among those who attempt to 
thrive on the genius of others. 

There are, of course, among us those to whom the 
splendid generosities of the patrons of science call 
for no response of grratitude, and governments whose 
vision rises to that of statesmanship in providing for 
a better future in scientific inquiry are in their opin- 
ion but lavish and foolish, There arc, however, also 
those who recognize that the British races must in 
the future—^rnore than in the past — react to the fact 
that systematized knowledge is playing a role of new 
and ever-growing significance in world-affairs. With- 
out acute national danger we can no longer ignore 
the need for creating for the rising generation the 
opportunity to become more thoroughly conscious of 
what is known of nature, and to become, moreover, 
instinct with the disposition to apply knowledge to 
practical ends. 

It is considerations such as those expressed which 
will govern this matter of my address on this occa- 
sion, and I would add that the destiny of Australasia 
calls upon us to attend immediately to many things 
in which we have as yet made only a beginning — 
among these our equipment for research and for in- 
struction in the whole range of the sciences. In this 
connection be it said that it is not, however, the ma- 


terial results that are the main ooneem. The world in 
which we live and the physical creations of man are 
but tools at our disposal, of value for our traming 
and self-expression. Moreover, we live in a world of 
rivalries — here geneiY>us, there cruel and unscrupulous 
— and our equipment in a knowledge of nature will 
be a great factor in our destiny. It is not inappro- 
priate, therefore, to consider for a moment the intrin- 
sic character of that knowledge upon which so much 
depends, and at the head of which stands what has 
been called the '^queen of tbe sciences,” Mathematical 
and her no less splendid sister, Astronomia. 

"" I propose, then, to refer not only to the intrix&io 
nature of science, and to the need for creating and 
nurturing institutions for pure research and for in- 
quiry into possible applications of its results to prac- 
tical ends, but also to certain notable features of its 
recent developments. 

The Nature of the IItqher Elements of Science 

The essential elements of any science are, as it 
were, the basis of its higher claim upon our atten- 
tion. Nevertheless, it may servo material ends. Thus 
mathematics and astronomy, for example, while of 
great value in relation to physical life — the first in 
the reach of its applications in physics, electricity, 
engineering, metallurgy, chemistry, biology, and so 
on, and the latter because of its services in regard to 
navigation, time, etc. — are of the highest value as 
ends in themselves, as indeed also are the higher ele- 
ments of every other science. They provide a nobler 
discipline for the mind. 

It is, moreover, a curious fact in tbe history of sci- 
ence that great discoveries have been made not by 
those who were thinking of practical applicatbns, but 
by those whose sole aim was to reach a deeper under- 
standing of nature. Minerva bestows her favors not 
on those who think they may use her to obtain a sort 
of Pandora’s box, but on those who worship her for 
herself. The highest product of civilization is not the 
mere maintenance of man on the planet, but such 
maintenance as makes him a student of that vast uni- 
verse of which physically he forms so utterly insig- 
nificant a part — a student, developing faculties by 
means of which he can appreciate beauty, magnifi- 
cence, majesty, and, indeed, tbe whole range of things 
spiritually apperceived or intellectually grasped — a 
student capable of solving the most apparently hope- 
less problems. 

Epoch-making conceptions flash into the mysterious 
world of mind as meteors in the celestial vault, and 
humanity is then enriched. Often revolutionizing 
older conceptions, their significance is in some meas- 
ure realized by the prepared minds through whom 
they come. When a Heraclitus or a Bergson is over- 
whelmed with the fact that the problem of ontology 
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is Busmued up Jn the phrase mvra 'pSv, a philosophy 
has been created. When an Archimedes bursts forth 
with his Aprfxa evpt^Ka^ a conception of far-reaching 
consequence is added to the science of physics. A 
Newton, seizing the idea of universal gravitation, de- 
velops the Principkij said by Laplace to be the great- 
est monument of human genius ever created. A Car- 
not, a Joule, a Mayor lays the foundations of the 
theory of heat ; an Abel, roenvisaging the work of Le- 
gendre, establishes a new branch of mathematics. A 
Poiucor^, stepping into a carriage, grasps a new 
mathematical truth; his technical command of mathe- 
matical reasoning enables him to establish it formally. 
Illustration after illustration could be given of the 
fact that it is to the cultivated mind that the truth 
appears, and so appears that its place in the world of 
knowledge is recognized. 

The importance of a scientific conception inheres in 
tw^o things: one is that it coordinates and thus sys- 
tematizes our theoretical constructions of nature, mak- 
ing it possible to keep the manifold of phenomena 
within our grasp; the other, that it confers creative 
power in our dealing with matter. One may perhaps 
refer for a moment to the latter aspect. 

The Creative Power of Science 

It was well said by Stieglitz, of Chicago, that is 
important , . . that the public should awaken to a 
clear realization of what the science of chemistry 
really means to mankind, to the realization that its 
wizardry permeates the whole life of the nation as a 
vitalizing, j)rotective and constructive agent.” He 
urged that the layman should understand that chem- 
istry is the “fundamental science in the transforma- 
tion of matter.” To justify ttiis dictum fully one 
must, no doubt, substitute for “chemistry” a wider 
term. It is to chemistry coupled with mathematics, 
physics and technology generally that the dictum more 
truly applies. 

We are, of course, apt to see more clearly the sig- 
nificance only of the realms of knowledge with which 
we are best acquainted. The field of acute vision is 
restricted, and the fovea centralis of the specialist eye 
can hardly bo expected to embrace the world-picture. 
Thus, when with great lucidity Berthelot said that 
“chemistry creates its object” he epoke truly; when 
he added that it possesses this creative faculty in a 
more eminent degree than the other sciences, that as- 
sertion may be regarded as applicable rather to what 
may be called the ‘‘larger chemistry” then to chem- 
ifBtry in the more restricted sense. 

The observation that “science” is creative is, how- 
ever, just, if the word be understood in the sense of 
“systematized end coordinated knowledge,” Certain 
branches of knowledge are but little more than a sys- 
tematic record of facte— they are in a broad sense 


“desci'iptiye”— and their accumulation is somewhat of 
the nature of cataloguing, while others penetrate to 
the inner significance of things and result in new and 
fecund constructions of the world-concept In short, 
one may say that science is three-phased: it is de- 
scriptive, analytic and synthetic. It is preeminently 
to the synthetic phase that we ore most deeply in- 
debted for creative power. Thus, one may say that 
the discoveries of the small shell-fishes that furnished 
Tyrian purple {lanthina, Purpura and Murex) are 
overmatched by the chemist who synthetically made 
the identical but purer substance dibrom indigo.^ 
Nevertheless, it is well to remember that the descrip- 
tive and analytical elements are, after all, necessary 
means to an end. 

In the broader view we see that we owe to science 
not merely the products of synthetic chemistry, the 
multitude of chemical and phannaceutical products, 
the myriads of splendid dyes, the perfumes and flavor- 
ing-substances, the explosives, the viscoses, celluloids, 
xylonites, bakelites, etc., but the various metallurgical 
processes, the steels and alloys that have made prac- 
ticable, and have greatly clieapened, construction, and 
that have created new possibilities in manufacture. 
Other things being equal, the people wiiose national 
equipment includes the creative laboratories, the peo- 
ple whose instinct is to explore the great world about 
them in order to know and understand its nature, the 
people who desire to exploit its resources, using its 
crude substance as raw material with which to fashion 
things for its requirements — these are they who must 
become dominant. That is in the very nature of the 
case. In short, not in physical toil lies the secret of 
national success, but in intellectual achievement in 
the realm of nature-knowledge and in the power at- 
tained through such achievement. 

The field of exploration in nature embraces now the 
micro-world of the subatomic as well as the vast 
depths of space. Man’s senses are limited, and ho 
has been forced to extend their range by ajfifice. 

The Need for Research 

Education in the proper sense does not merely in- 
volve the acquisition of the iuimeuso stores of in- 
formation now available, but also — and this is su- 
premely important — the development of faculty) t.e., 
power and facility in the use of the acquired knowl- 
edge, and the awakening of insight and inventiveness, 
a love for inquiry into natural phenomena and for 
the systematizing of knowledge. It has been fortu- 
nate for the world that individuals have devoted very 
large sums of money for the purposes of research — 

*The color secreted by the shell-fish is 6:6^ dibromin- 
digo, and is not as fine as the 5:5' dlbromindigo manu^ 
foctured cheaply by the ayuthetio chemist in large 
quantities 
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e.g., Pzinoe DcmidofE in Rusaia; lick, Rogers, Rocka- 
follor, Carnegie, etc., in the United States of America; 
tlie late Prince of Monaco, etc.; and Cawthron here 
in New Zealand — and, owing to what the war revealed, 
governments have begun to realise that research is an 
essential for national safety and progress. For ex- 
ample, the British Government recently granted 
£1,()0(),()00 for industrial-research associations, and 
over £200,000 for a fuel -research station, £36,000 on 
a low-tcniperature-research station, and during last 
financial year expended, moreover, £204,000 on the 
National Physical Laboratory. Japan is establishing 
a national -research laboratory at a cost of over £300,- 
000, to which the Mikado himself contributed £100,- 
000. One business firm alone in Germany, the Ba- 
dische Soda-und-Anilin Fabrik, is said to have de- 
voted no less than £1,000,000 and to have spent seven- 
teen years in research before a satisfactory production 
of artificial indigo was achieved. At the beginning 
of this century Germany was paying annually £600,- 
000 for indigo. At the outbreak of war she was sell- 
ing annually £2,500,000 worth of dye. In the United 
States of America the annual expenditure on the De- 
partment of Agriculture alone is £7,600,000 ; the Car- 
negie Institution has a revenue of £220,000; the Mel- 
lon Institute for Industrial Research cost £100,000 to 
build and equip, and has an annual expenditure of 
£77,000. Among the efforts of tmsiness finns may bo 
mentioned the General Electric Company, which has 
a research staff of 150 persons, and the Eastman Ko- 
dak Company, which spends annually about £30,000. 
The Pennsylvania Railway Companies’ laboratories 
cost £60,000, and employ therein 360 persons on re- 
search. 

In order that research in Australasia shall be what 
national progress and national safety demand two 
things are eminently desirable: (1) The more com- 
plete equipping, staffing and endowing of our uni- 
versities and technical colleges, so as to enable re- 
search work to be carried on by the teaching staffs 
and graduate students; (2) t^ie development and ade- 
quate equipment and endowment of a great research 
institute for Australia, so that it may fulfil the func- 
tions indicated in such an act as that creating the In- 
stitute of Science and Industry. Far removed from 
the centers of intense intellectual and scientific life, 
wo stand in the greater need of such assistance; and 
the heritage which it is our privilege to possess will, 
for its retention and defense, need to produce far 
mojc material wealth, and to carry a population 
vastly greater than is ours at the present dnv. 

I would point out that even in apparently simple 
matters research is needed. The need is often by no 
means so self-evident as is commonly imagined, and 
fatuous ignorance may regard it aa unnecessary. It 
is easy, however, to multiply illustrations to the con- 


trary. Will you permit me to make reference, by way 
of an instructive example, to a very commonplace 
matter — the elimination of what has been called 
*'knock,” “pinking^' or “detonation” in intemal-oom- 
bustion engines. Independently, and as far back as 
1881, Bertbolet and Le Chatolier found that the prop- 
agation of fiame in some mixtures of air and cer- 
tain combustible gases, and in appropriate mixtures' 
of oxygen with nearly all combustible gases, set up a 
detonation wave; Mallard and Le Cbatelier later as- 
certaining tliat the development of this wave was al- 
ways instantaneous, not progressive, and was marked 
•by intense luminosity. The velocity of the wave was 
shown by Borthollet and Vioillc to be constant, and 
Dixon held that during detonation the flame traveled 
with the velocity of sound at the temperature of the 
burning gases. Pressures of 25 to 78 atmospheres 
lasting an exceedingly brief period were produced, 
these being about four times as great as the maximum 
“effective pressure” developed by the explosion. The 
intensity of such detonation increases with the degree 
of the compression, with temperature, with advance 
of the spark-timing and with the extent of carbon de- 
posits. Even when without danger it operates to re- 
duce the elTiciency of an engine, and as a consequence 
researches have been directed to means of reducing or 
eliminating it. Mathematical and physical examina- 
tions of the question showed that during normal com- 
bustion the pressure-differential is very small, but a 
flame-front moving with the velocity of sound pro- 
duces an enormous pressure-differential, heard as the 
“knock.” Iodine and certain organic cornjwunds, con- 
taining selenium, tellurium, tin and lead, were found 
to retard the velocity of the combustion. When mixed 
with various fuels, benzene, which does not itself de- 
tonate even at compressions of, say, 14 or 16 atmos- 
pheres, reduces their tendency to detonation. Again, 
though present in the molecular proportion of only 1 
in 50,000 of, say, kerosene-air mixture, diethyl tel- 
luride was found also to prevent detonation, and in 
the same circumstances lead-tetraethyl in the molecu- 
lar proportion of only 1 in 216,000, One molecule of 
diethyl telluride was equal in effect to 330 molecules 
of benzene. When lead-tetraethyl is mixed to the ex- 
tent of 1 volume with 1000 volumes of gasolene, per- 
fect smoothness of running is secured. 

Now, the mere recital of the above results shows 
that to attack even such an apparently simple ques- 
tion as “the best means of running an intemal-oom- 
bustion engine” an enormous amount of difficult re- 
search is required, and much ingenuity is demanded. 
But when the solution is att-ained the economic and 
general advantages are very great indeed.* 

« See the researches of Midgley and Boyd, of the Gen- 
eral Motor Research Coloration, Dayton, Ohio. 
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mottor. iniptimoe, au nnflolv^ problam 
pmdaeUoa of light without heat* 
ootable iaemsixi# of the efficiency of light-pro- 
OTciag appasraiuB is self-evidently of high economic 
' importanee. The wave-lengths of visible light range 
between 7,600 and 4,000 Angstrom units {vit*, ten mil- 
lionths of a millimeter), and ether undulations of 
, wave-lengths outside those limits are practically value- 
less for lighting purposes. Moreover, even within 
such limits the relative intensities vary for different 
sooroes of light, being, for example, characteristically 
different for sunlight, the electric arc and gaslight. 
The problem of light-efficiency is that of insuring, in 
T the productbn of radiant energy, that it shall lie 
. wholly within the luminous limits, and, moreover, be 
so distributed therein that the maximum luminosity 
atoll be obtained; this last depending, however, upon 
tie subject — viz,, man of normal vision. (It h dif- 
ferent for color-blind persons, and in general for 


^se possessed of vision which is in any way abnor- 
sM.) Research has shown that a 4-watt carbon glow- 
lamp has a luminous efficiency of only 0.43 per cent., 
while the luminous efficiency of the firefly is no less 
than 99.5 per cent. The most perfect of artificial il- 
luminants has an efficiency of only about 4 per cent. 
— say, one twenty-fifth of that of the firefly. This 
fact has inspired a large number of investigations on 
the nature of light produced by plants or animals; 
about 290 papers have been written on the subject, 
and the distribution of light-producing organisms in 
the plant and animal kingdoms has been well ascer- 
tained.* There appears, however, to be no order in 
0heT in the distribution of the luminescence. 

Using Nutting’s light-sensibility curve (1911), Cob- 
lents, Ives, Emerson and others deduced the number 
of lumens® per watt, and found it to be 2.6 for the 
carbon incandescent lamp, 8.0 for the tungsten, 19.6 
for the “Mazda^' of type C, 42.0 for the quartz-mer- 
eury arc, and no less than 629 for the firefly {Photi- 
nus). Newton Harvey has recently ascertained that of 
tile photogenic substances, luciferase and luciferin, the 
former is probably a complex protein, the latter a nat- 
ural proteose, or at least not a protein. The lucifer- 
ases and luciferins obtained from closely allied forms 
will interact to produce light — e,g,, Photuris luci- 
ferin with Pyrophorus luoiferase, and vice verso— but 
unless closely allied they may produce no light what- 
soever. 

The remarkable fact regarding luminescence is the 
very small amount of substances necessary to cause 


* It may be mentioned that luminosity may arise from 
bacterial infection, end in the case of a frog which had 
hi^ a large meal of fireflies the light tiione through his 
body. 

A The flux emitted per eteradiaa by a uniform point 
wtiinm oiw 'Mttternat^ 


a visible emission of light: for egample, tiw imping- 
ing of a singte a particle— «.e.> a siiigle hdium atom-^ 
upon a crystal of zinc sulphide is readily seen as a 
blight flash. It has been found alw that 1 part of 
lueiferaae in 1,700 million parts of water will give 
light when luciferin is added, and similarly in regard 
to a Boluton of luciferin when luciferase is added. 
This figure is not uncertain, for assuming that the 
luminous gland of Cypridina is wholly luciferase^ it 
has been experimentally verified. The action involves 
oxidation and is easily reversible, but the lominescenoe 
itself appears to depend upon the attainment of a cer- 
tain reaction velocity. It may also be noted that the 
greater the concentration of luciferin the longer the 
luminescence lasts, and the greater the concentration 
of luciferase the shorter it lasts. Temperature has an 
effect, and there is an optimum value beyond which 
the light decreases again. The Photinus firefly emits 
an orange and the Photuris a greenish-yellow light, 
and different colors may be obtained by using dif- 
ferent combinations of luciferases and luciferins. 

The research, so far, does not appear to have 
yielded any solution of the practical problem of con- 
fining the production of energy wholly within the 
wave-lengths, which furnish a maximum luminescence 
and involve no losses through heat or actinism, etc. 
But they are a beginning, and are systematic, and I 
have no doubt that the present enormous waste of en- 
ergy in the production of light will be overcome, if 
not by a continuation of this particular study, yet by 
studies which exemplify the methods of such re- 
searches as those here referred to. 

CaKATiON OP A National Appreciation of Science 

As a people we lack a due appreciation of sys- 
tematized knowledge. The change must come through 
change of our environment. Its power, however, to 
affect our otoractor, mental habit, etc., if it exists at 
all, diminishes with our ago; hence the means by 
which a nation is to be so taught the physical sciences 
that interest therein will grow with the lapse of time 
must be called into requisition in the youngest years 
of individual lives. Nearly all young children ap- 
pear by nature to have that inquisitiveness which con- 
stitutes the appropriate foundation of tiie scientific 
habit, and they instinctively follow the heuristic 
method with but slight leading. Elementary schools 
whose teachers had even a smattering of scientifio 
knowledge, and whose equipment included the means 
of instruction in intuitional mathematics, in physics 
and chomistiyv and in natural history, could — even in 
a generation — produce a change in the mental caste 
of the people. Scientifio nescience on the port of the 
teaching staff could be made good by the issue of ap- 
propriate primers, the supply of apparatus, and by 
giving them special lectures. National destiny will 
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be profcmn4ly afifected by this method; for by it we 
•can develop ao inetinetive diepositioti to rely npon the 
aids which science can afford in practical affairs. 

The aim of a good educational system is to engen- 
der an interest in the world of mind and in its physi- 
<sal environment so as to ensure our being advised as 
to what is already known, and being endowed so as 
to be able to utilize the resources of nature, thus 
making us alert to the opportunities about us; this 
assuredly not in order that we may live more luxuri- 
oualy, but that we may live — so to speak — more 
expressively. 

The more advanced elements of this system will be 
a good series of text-books, appropriate apparatus for 
schools and colleges, qualified teachers, well-equipped 
and adequately staffed technical colleges and univer- 
sities, so that the staffs shall have abundant time for 
research and for guiding post-graduate work. The 
means for carrying out such research is also sorely 
needed. Beyond this the scientific departments of 
government — e.g,, agriculture, etc. — would require 
staffs to carry on their appropriate researches, in 
addition to their routine duties. Finally, as before 
said, we need institutes for pure research, and also 
institutes concerned both with research and with all 
applications of science to industry. To these insti- 
tutes persons interested might go freely for guidance, 
at a payment only of such fees as are needed to pre- 
vent unreasonable use of the institution. If the 
world be so organized as to admit of it, it were better 
to find hundreds of millions for such work as this than 
for perpetual readiness to destroy. The education 
and control of peoples; the means of solving the so- 
cial, economic and financial problems of international 
life ; the question of control and distribution of popu- 
lations; the inauguration of a scheme of national and 
international life in which a spirit of service shall 
take the place of the spirit of merciless competition — 
these will need all the elements of the problems to be 
under review, and will call for the exercises of the 
most complete knowledge both of external nature and 
of human character. The alternative would appear 
to be wreckage and the spread of poisons and of dis- 
ease, and these might even destroy civilization, so that 
knowledge, instead of having rendered noble service, 
would have cursed the world whose genius had called 
it into being. 

Our hope is to see a new spirit bom here. One 
may ask, to what end? It may be that we can not 
say. No one knows what lies on the knees of the 
gods. But there is something within the mind and 
heart of any great people that responds to the dream 
of excellence, and inflames when the vision of national 
destiny is before it. Our mother-land has had a great 
past. Is its offspring here in southern seas, illumined 
by ‘*the gem-pointed cross and the blazing pomp of 



Orion/’ to rise to materiiil, to 
greatness among eerth’s peopleiBi Xf so, the 
strenuous but glorioua. Ail viuoui ci ease end 
ury are but opiates and lead to destmefefam. We sbolt 
need to gird ourselves for the task, and ereate for cm* 
selves a world where our sons, knowing something ■ 
the splendid mysteries of the boundless universe, and 
also of our own little world, will exed in the art of 
using to the full the heritage our nation has given tm. 
Then, indeed, will science have rendered noble serviee 
to the sons of Australasia. 

OiDOBas H. Kkibbs 

I^STrrxrrs or SontNcs: and Ikdubtby, ^ 

AUBTBALU 

H. FREEMAN STECKER 

In the death of Dr. H. Freeman Stecker, ranked os 
one of the leading mathematicians of the world, whieh 
occurred after six months of illness, in the Mercy 
Hospital, Baltimore, on October 29, the Pennsylvania 
State College lost one of its best known scientist fac- 
ulty members. He had served the college for twenty 
years, and in that time presented over twenty papma 
on mathematical subjects. 

The following memorial was spread upon the min- 
utes of the faculty organization of the School of the 
Liberal Arts at tbe Pennsylvania State College at a 
recent meeting: 

The School of the Liberal Arts of the Pexansylvania 
State College, wishing to place upon its records a me- 
morial tribute to the worth and work of 2>r. B^ry 
Freeman Stecker and to give expression to the distinot 
sense of professional loss which the college and school 
have sustained in the passing of our friend and col- 
league, adopts the following minute: 

Dr. Henry Freeman Stecker was bom at Sheboygan, 
Wisconsin, June 3rd, 1867, and died in the Mercy Hos- 
pital at Baltimore, October 29th, 1923. He entered tbs 
University of Wisconsin in 1889, receiving the degtss 
of Bachelor of Science in 1898; Master of Science in 
1894, and Doctor of Philosophy in 1897. He was also ' 
fellow in mathematics 1893 to 1895, and honorary fel- 
low in 1897. During the academic year, 1909^1991, he 
studied at the Universities of Gottingen and Berliau Ho 
also spent the summers of 1911 and 1912 in Paris at^ ' 
tending lectures on mathematics, and bn the latter oooa^ 
sion participated in the meeting at Cambridge, Bngland, 
of the International Congress of Mathematicians. 

His career as a teacher began in his undergraduate 
days, as assistant in mathematics, 1890-1895. He served 
at Northwestern University from 1897 to 1900, and after 
his year of study abroad was callodiw Cornell University 
as instructor in mathematics, where he remained until 
1903. In the fall of that year, he was elected to an 
instruotorship at the Pennsylvania State College, and by 
zeal and devotion to his profession rose in academic rank 
and preferment to a full professorship iu mathematics 
Dt. Btecker wea a member of Sigma 3Ci, and of the fdb 
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ti Aneriwn Mathamatieal 
etety, Sooi6t4 SfatMnta- 
Vereini and Circulo 
Et^ea di BElvmb. By his professional peers, 1 >t. 

ithe leading mathematical 
Ijtocipal researches were in 
lines, non-Euclidean geom- 
line geometry and in- 



I ^Msiait of X)r. Stockor, the quality 
1 of service at the Pennsyl* 
the combination in a rare degree 
of He exacted of himself the high* 

oNl^Elli^^ pt tfeoroughness and mastership, and he 
♦ marked way like response 
intolerant of sham anywhere, 
he haa to our Penn State spirit of 

in the tasks of each day. A cer> 
tl^: reserve and dignity of demeanor in 
W w ren^SI^ hU the more significant that deeper 
S|d^Sj|^e1pfQ]ntfii End friendly cooperation which so 
SShai^ ijmEnts and teabhers have shared with him. He 
[ standards of scholarship and moral 
the discipline of mastering dif* 
, 1^0 value of intellectual work fairly possessed 



/ With all thi% Br. Bteckor valued the amenities of life 
ES well as its severe science; and his study of art, to 
^oose one example, bore fruit in the community. It is 
nO<«pkere aecidetit that his moat intimate contact for 
Biaittf ^mars with college athletics was with those who 
eiosMt hand-to-hand encounters in boxing 
Wii ^hole career as student and teacher, 
in fatal illness, reveal a person- 
struggle of life, and which valued 
virho st;|Kif)q;,arlth and conquered all difficulties with 
ETC heart «ad an earnest soul, 

his colleaguas of the School of the Liberal Arts, 
with just pride to Hr. Stecker *8 twenty years of 
service for Penn State, to his professional seal 
made him so widely known as a mathematician, 
|| 0 F ^ qualities as a man, whose thoroughness, faith- 
' honest toil are now a part of our college 

voted that a copy of this Memorial of 
^ Bohecd of the Liberal Arts be transmitted with sin- 
eiNta flP^ptes^anB of deepest sympathy to Mrs. H. F. 


the Committee, 

Joseph H, Tudor, 

LuoRtftu Van Tutl Simmons, 
mwni W. Stmajc, 

■ . Chairman 

. 3rd, 1823 



SCIENTIFIC EVENTS 

Y fm. SII.LIMAN LECTURES AT YALE 




UNIVERSITY 

tm SiUimmi lectures delivered at thle Univer- 
^ mi Btoveenaber 6, 7, 8, 13, 14 and 15, Niels Bohr, 


professor of physics at the Univexaity of Copenhagen 
and winner of the Nobel Prise in Physics in 1922, de- 
veloped the fundamental concepts underlying the ap- 
plication of the quantum theory to problems of atcnnie 
* structure and showed how it has been possible to ac- 
count to a cousiderable extent for the characteristic 
relationships between the elements, as summarized in 
the periodic table. 

The first lecture ivas devoted to a discussion of the 
nature of these relationships and a statement of the 
program of atomic physics in accounting for thenL 
The pioneer work of Dalton, Mendelecffi and Lothar 
Meyer has given ns the natural system of the elements, 
and more recent work has shown the fundamental sig- 
nificance of the atomic numbers for the arrangement 
of the elements in this system. The combination rule 
and the simplicity of the formulas for series point to 
the basic importance of spectroscopic data for the in- 
terpretation of the properties of matter. The dis- 
covery of the electron and the atomic nucleus have led 
to a definite picture of the constitution of the atom, 
and we now know that the number of electrons around 
the nucleus in the neutral atom is equal to the atomic 
number. Due to the peculiar nature of the atomic 
s3^stem, it is possible to distinguish between two 
classes of properties — the radioactive properties, 
which are located in the nucleus and the ordinary 
physical and chemical properties, which are located 
in the outer electronic system and depend only on the 
total nuclear charge or atomic number. Tlie program 
of atomic physics in the future is, then, to attempt to 
account for the characteristic relationships between 
the elements by means of considerations based on pure 
numbers. To do this, however, it is necessary to de- 
part from the classical concepts of mechanics and 
electrodynamics which are unable to account for the 
stability of atoms or the origin of spectra. 

The character of these new concepts as pointed out 
in the second lecture is suggested by Planck's theory 
of temperature radiation and Einstein's work on spe- 
cific heats and the photoelectric effect in which it is 
necessary to introduce the hypothesis of the emission 
and absorption of energy in quanta. By means of 
two fundamental postulates proposed by the lecturer 
in 1913 which are based on the ideas of the quantum 
theory it has been possible to account immediately for 
the stability of atoms and to obtain an interpretation 
of the combination principle which makes ]:>oasible 
the use of spectroscopic data for the investigation of 
the structure of atoms. These postulates assume the 
existence of stationary states within the atom which 
are fixed by certain conditions, and the emission of 
radiation by transition between them. It is possible 
to account in this way for the spectra of hydrogen 
and ionized helium in all details and to obtain an un- 
‘ derstanding of the general character of the relation- 
ships between the elements. 
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In the thitd lecture the remarkable confirmation 
Which these postulates have received from experi- 
ments on the bombardment of atoms with electrons 
and the emission and absorption of spectral lines was 
discussed in some detail. 

The fourth and fifth lectures were devoted to an ac- 
count of the formal development of the theory. It 
has been possible to obtain a ^neral method for the 
fixation of the stationary states of systems with cer- 
tain periodicity properties, and to establish a connec- 
tion between the frequencies, intensities and polariza- 
tion of spectral lines and the motion in the stationary 
states which in the limit corresponds to that existing 
in the classical theory. In this way it has been pos- 
sible to account in all details for the fine-stnicture of 
the spectra of hydrogen and ionized helium as well as 
the e(fect of electric and magnetic fields on these 
spectra. 

In the last lecture it was shown how it has been 
possible by means of the interpretation of spectra af- 
forded by the theory to obtain a picture of the way 
in which the atoms of all the elements are built up. 
This picture affords an understanding of the charac- 
teristic relations between the properties of the ele- 
ments, and may be said to be at least the first step in 
the accomplishment of the program of atomic physics. 


4eep goxgtti ^ dime ■'.jiwifci 

Ngalnko to T«]g 3 riiieh. Tb/mm ''it 'Wnd' to 

&om then wu Bldppfid to^(i|pk 

its trans-ocean voyage, ^ ^ 

Mr. Rock covered one utycnowa r^gion^ 'b ti^i n sb ' 
Yunlung and Gheechuaiii ak^ the Hpi Kiong 
not yet on any map. He made ble w^ ^ 

Yangtze Gorge, 13,000 feet deep, and explored Ifb^t 
Dyiualoko, 20,000 feet, and Hudia Shan and 
tashan, each about 18,000 feet. It is from the hiodh- 
tain slopes that plants are being ohipped which ifM 
be suitable for planting in Glacier Katfonal Pi^. 

- The first pictures obtained of the priests of 'Hie 
mysterious, bejewelled Moso tribesmen wejhs taken by 
Mr. Rock, showing these dignitarica in tbrir carious 
dances and devil-exorcising oeremoniea. 

The range of plant explorations so far has covered 
the upper Mekong, Salwin, Yangtze and the Salwin- 
Irrawaddy divide. One objective of the expedition is 
to find a blight-resisting chestnut tree. Mr. Rock 
writes that he is sliipping a species of the GaatanQ|>- 
sis (related to the chestnuts) which develops trees with 
trunks from 4 to 6 feci in diameter. He adds : 
armandi is a stately tree, the cones are huge and tiie 
seeds large and delicious. I shall send yoa a mole 
load.” 


THE EXPEDITION TO TIBET OF THE 
NATIONAL GEOGRAPHIC SOCIETY 

Joseph F. Rock, leader of the expedition to Tibet 
of the National Geographic Society, in a recent report 
to the Society, states that he has collected 914 kinds 
of Rhododendrons. The collection includes Rhodo- 
dendrons from the richest indigo blue to orange yel- 
low, crimson and absolutely black flowered species. It 
includes trees of thirty feet to prostrate plants two 
or three inches high. The leaves are as different as 
the flowers. 

Mr. Rock is doing his plant collecting despite con- 
stant menace of outlaws. When he arrived at Likieng, 
hie Yunnan province headquarters, he found 1,200 
bandits encamped just north of the town, ready at 
any moment to sack it He estimates there were 
30,000 bandits in Yunnan alone, in August, not count- 
ing the numerous Tibetan border brigands. 

Mr. Rock writes : “I am working with 23 men. Car- 
avans are high and it is difficult to get any, no mat- 
ter what one offers. The muleteers are afraid the 
robbers will take their mules and if the robbers don't 
intervene Chinese military officials may commandeer 
them for months without pay.” 

An added romance of plant hunting attaches to the 
shipments from this expedition because of the long, 
long trail they mnst travel to reach this country. One 
consignment of specimens first had to be dragged up 
and down lofty mountain ranges and borne through 


THE EDWARD WILLIAMS MORLBY CUP 

THKOtiGH the generosity of Alpha Chi Sigma, pro- 
fessional chemistry fraternity, a cup in honor of Prp^ 
fessor E. W. Morley, emeritus professor of ehemlsriiy 
at Western Reserve University, who died laet INit 
ruary, has been offered to the freshmen student ip 
chemistry who attains the highest sianding for tke 
year. The award will be based on dassroom woric, 
laboratory work and general interest in the seiai^ 
The prize will bo known os the ^^Edward WiRiimui 
Morley Cup,” 

The letter, addressed to Professor William McFbes^ 
son of the department of chemistry and dean of 'the 
Graduate School, giving the details of the awand, fol- 
lows: 

My dear Dr. McPherson: 

It is the pleasure of the Lambda Chapter of A^ha 
Sigma to present to the department of obemiatiy, the 
Ohio State University, a scholarship cup to be awiUded 
in accordance with the following conditions: 

1. The scholarship cup shall be awarded to that stu- 
dent in freshman chemistiy who is regarded as the leader 
of the class judged from his records, both In the elaee- 
Toom and in the laboratory and from his general lataieet 
in the science. 

2, This cup shall be awarded annually at the end 
the spring quarter and the recipient shall be ^ 
nent possessor of the sainei 

d. This cup shall be known as thd Edward 
Morley Cup, in hemor of that great Ameriean teai^ ;^ 
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on largely is the 

' '4*'.'^ ’ gWhaatl M «f'''«WM!K''j|i|Kll oosrist oi the fol- 

pTOfeeaor WilUam 
seleeted. by the 

■Si 0tt 0 oiuiq^' 

lubmlte the fore- 

,fc^^.-isrii ' ^ttlll llit 'ttot-;.'-ttl»’‘'<l|ieetiong will meet with 
ycnKbliNMHiilt : - 

Title Ge aws it t O* eit « t w i WiMeMip award of Alpha Chi 

. ‘ ^ 

' ' ' ' MacLaren, aheUrman, 

Carter, president, 

OsAWbiR, Class. 


Wi'llOm^ZE IN PHYSICS- 
M wtm'-gaaiinmmid^’nAmily the Nobel Prize in 
pbpi«a ^ 1423 1^ IpKipn awarded to Dr. R. A. 
HillikiHi of tho Institute of Technology. 

Pvaemfim »imz4» ^.jil^prize in physics have been 
asff^Wit: ' 

th Praf||pip^.|ir. C. BOntgen, Munich, for the 
dt ee w e ry of the d^sequently named after him. 

Bhai^ to Professor H. A. 
Ifft w i tto y LMinit >Mi#-#ibfes80r F. Zeem&n^ Amsterdam, 
iOfT 1itili<i»iBi«iB mi" influence of ma^etism ou the 
phmMMtoit «f 


la 1913^] to Profeom H. !Kamei3isg3 Qmioii, l^doiip 
for hia raaeiuohes up<w the propecrliet ocf mftter itt low 
temporatures, which among other results led to the prO' 
duetion of liquid helium. 

In X914: to Professor M. von Laue, Frankfort^on-Maia^ 
for hia discovexy of the diffraction of Bdatgen rays in 
crystals. 

In 1915: two equal shares to Profosaor W. Ha 

Bragg, London, and W. L. Bragg, Cambridge, DngUmd, 
for the results of their labors in invoatigatlxig crystal 
structures by means of Bdntgen rays. 

In 1910 : the prise was not awarded. 

The prise for 1917; was awarded in 1918 to Professor 
Oh. O. Barkla, Bdinburgh, for his discorery of the char- 
acteristic Edntgen radiation of the chemical elementa 

The prize for 1918: was awarded in 1919 to Professor 
M. Planck, Berlin, for the services rendered to the deveb 
opment of physics by his discovery of the elementary 
quanta. 

In 1919 : to Professor J. Stark, Greifswald, for his dis* 
oovery of the Doppler effect with canal rays and of the 
decomposition of spectrum lines by electric holds. 

In 1990; to Director Ch. E. Guillaume, Sevres, in recog- 
nition of the services ho has rendered to the attainment 
of exact measurements in physics through his discovery of 
anomalies in nickel steel alloys. 

In 1921: to Professor Albert Einstein, of the Univer- 
sity of Berlin, for his work in relativity. 

In 1922: to Professor Niels Bohr, of the Univorsity 
of Copenhagen, for his work on problems of atomic 
structure. 


Xu H. A. Becquerel, professor at 

Aeoto Polyt^niqiia^ discovery of sponta- 

ijwia^ the other half to Professor P. 

Vis^ IfiKk^ Curie, Paris, for their united work 
bf Minting the phenomena of radiation 

Becquerel. 

Rayleigh, London, for his researches 
of the most important ga^s and 
i^a made in connection therewith. 

P. Lenar d, Kiel, for his invest]- 

X909( to Jte^essor J. J. Thomson, Cambridge, Eng- 
kb4> totr Ilia theoretical and experimental, 

eonaaming the passage of electricity through gases. 
4f|19|p^.| t^,||^fessor A. A. Michelson, Chicago, for his 
of precision and his spectroscopic and 
i^f||tigation8 carried out therewith, 

^ Xipji: ^^Profe G. Lippmann, Paris, for his 
the phenomenon of interference, of 
reproducing colors. 

^no half each to G. Marconi, Engineer, Lon- 
«ini I'ili^esBor F. Braun, Strassburg, for their con- 
to ihe development of wireless telegraphy. 

' J. D, van dei Waals, Professor Emeritus, 

foT bis labors respecting the equation of 


and liquids. 

^ to Professor W. Wien, Wiirzburg, for his dis- 

'' ‘'i|pmi|'^ativ^ to 'the law's of heat radiation. 

. <1. Daian, Superintendent Engineer, Stock- 

of '.self-acting regolaters for use 
^ with gas aceamdlatofs in providing illu- 

^ and lighting-buoys. 


THE CENTENARY OF JOSEPH LEIDY 
There was held on Thursday, December 6, a meet- 
ing in Philadelphia to commemorate the centenary of 
the birth of Joseph Leidy. The following program 
was arranged : 

(At the Academy of Natural Sciences) 

Oponinff remarks: By the honorary chairman, Da, R. A. 
P. Penbose, Jr., president of the Academy of Nature 
Sciences of Philadelphia. 

Presentation of delegates, 

General estimate of Leidy* a influence upon soientiflo 
thought and development : Dr. Edward S. Morse, Pea- 
body Academy of Science, Salem, Massachusetts, 
Zoological ivorlc: Dr. Herbert B. Jenninos, Johns Hop- 
kins University. 

1:30 P. M. Luncheon 
Exhibition of Leidyana 
2:30 P. M. 

Paleontological and geological work: Dr- WHiUah B, 
SoOTT, Princeton University. 

Potanioal work: Dr. Witmkb Stone, The Academy of 
Natural Sciences of Philadelphia. 

Mineralogioal work: Dr. Frank W. Clarke, United 
States Geological Survey, 

Announcement of the Leidy Medal Foundation in the 
Natural Sciences 
8:16 P. M. 

(In the Mitchell Hall of the College of Physicians, 
Twenty-second above Chestnut Street) 

The Joseph Leidy leetwre in science: FROfessor Hxnry 
FASE imLn Oemow, president of the American Museum 
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of Natural Hiatoiy, New York Oity (under tlie Uni- 
versity of Fenneylvania Foundation). 

Tersonal recoUeotwi\4 cmd appreciation of hie loorJc ae an 
anatomist: Pr. GxoaGK £. ns Boeiweinitz, Univereity 
of Pennsylvania. 

Leidy^s influence on medical science: Dr. Hobart A. 
Hare, Jefferson Medieal CJollege. 

SCIENTIFIC NQTES AND NEWS 

As has been noted in Science, the University of 
Paris at its opening session on November 24, con- 
ferred its honorary doctorate on Dr. W. W. Keen, 
of Philadelphia. In medicine the degree v^as also 
conferred on Professor Camilo Golgi, of the Univer- 
sity of Pavia. In the sciences the degree was con- 
ferred on Sir J. J. Thomson, of the University of 
Cambridge; Professor Svante Arrhenius, of the Uni- 
versity of Stockholm, and Professor Torres y Que- 
vedo, of the University of Madrid. 

A BILL providing for an axmual allowance of 40,000 
francs for Madame Curie was presented to the French 
Parliament on November 23 by the minister of public 
instruction in connection with the coming celebration 
of the tw^ty-dfth anniversary of the discovery of 
radium. 

The honorary degree of doctor of laws was con- 
ferred on Dr. J. Q. Adami, vice-chancellor of the Uni- 
versity of Liverpool, on the occasion of the installa- 
tion of Lord Crawford and Balcarres, as chancellor 
of the University of Manchester. 

A BANQUET in honor of Drs. Banting, Best and Mac- 
leod was given by the University of Toronto at Hart 
House, on November 26. 

The Swedish Academy of Engineering Science has 
awarded its gold medal to the engineers, MM. Holm- 
stroem and Malmberg, the inventors of a contrivance 
called a carbometer, by means of which it is claimed 
to be possible to tell at any moment in the manufac- 
ture of steel the exact carbon percentage in the mass 
of metal. 

Sib Frank Dyson has been appointed to represent 
the International Astronomical Union on the Interna- 
tional Research Council. 

M. J. Breton, member of the institute and director 
of the national bureau of scientific end industrial re- 
search and inventions, succeeds the late M. VioUe as 
president of the French Commission Sup4rieure des 
Inventions. 

Dr, Charles K. Mills, of Philadelphia, has been 
elected president of the American Neurological Asso- 
ciation for the ensuing year in succession to Dr. Har-^ 
vey Cushing, of the Harvard Medical School, 

S. H. McCbort, chief of the division of agricultural 


eQgineexiKg of tho -SeMiehf.: 

has been elected pmiils^uf the 

Agrioultural EngineeiBU r 

Dr. Warren Fkeb has \ma 

an assistant dilator ^ pt 

Research of the Uniianrity I9f Dr. 

aghor, who went to tla^ 1918 and it ntf# in 

supervisory charge of tte n^eutifto 
petroleum technology /wiU tMgin his new woelLeii ^^a- 
cember 1. Dr. W. A. Gmae wttl aueoeed him in Im 
present position. 

- C. C. Conoannon, chief of the Cbemteid Di^ston 
of the Department of Conuneroei ratumed on the S. S. 
'^America” November 10, hffvii!|g been ^road for mx 
months. 

Processor John L. Winim, of Cornel} University, 
has taken a position in the Deftszbnent hf Conserva- 
tion and Development of the State of New Jersey. 

£. R. Alexander, at one time with Sie reaeardi 
and biological laboratory of K E. Squibb, is the jnes- 
ident of the Alexander Laboratories, just ihoOTpo- 
rated, in Kansas City, Mo. it expects to featii^e a 
product to prevent clouding ^ glass with moisture. 

W. H. Dines retired last year from active aupervi- 
sion of the work on inveetigatknm of tihe upper air 
carried on at the observatory iSbmi he had established at 
Benson in Oxfordshire. It is mw announeed that the 
work will be transferred to the Kiw Obaer^iloity^ 

Drs. B. Norris Shreve, W. iSdhinidtmiu^ end W. 
P. TenEyck have organised the Ammonite Company 
in New York for the manufaotulo of ammonium iatts. 

Db. Ashub Shufp, head feBow of the Natbual 
Laundrymen’s Association reseat^ at the Mdhm In** 
stitute, has recently assumed tedhnioal ^large of aU 
of the laundries in Joliet, Illinois, wdar the iqi^fdees 
of the American Laundrymen^s Assoeiatioii. ^he 
city laundries will constitute an experknental ldtH»ra- 
tory for the study of the laundry pmblem of ^ 
average city. 

The Chemical Society of Washington has flineted 
the following officers for the ensuing year : 

R. S. McBride, assistant, editor of 
lurgioal Engineering] eecretary^ J. B, Eaed, BOiwah Of 
Chemistry; treasurer , H, W. Houghibn, Hygienic 
oratory. Counselors, R. B. Sossraan, W, 

Clark, Atherton Seidell and W. W. Skimwr. 
maining members of the local executive 
will be L. H. Adams, William Blum, D. Chastentf 
C. S* Lind, F. W, Smither and E. T. Whsmy* 

W. D. Bigelow, director of tlw National 
Association Laboratory, Washington, wlir W 
eharnnan of the American Clmnical 8oei0^ 
tion eonumt^ for the spriiig meeting Apt# 
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Ckrk, of 'the Hygienic 
i*' -fjlMhieiNl^iiiliaiu The eubconmutteo 
i 'mba--^auSl»- genered convention com- 

I6i{0!«#x Seidelly finance; L. L 

&»sHowe» publicity; H. C. 

E. S. McBride^ en- 
pthylto^ meeting rooms; L. H. 
4^^ H, E. Howe, ladies. 

T|ije has received a grant of 

psom ite CimeKfei Foundation for research 
wosic i^ Gat^ i^o was associated with Dr. 

F. Baniiintifib of insulin. 

PftxmMom T. CotiiPTON, of Princeton Univer* 
ai^y, addressed the New York Section of the Ameri* 
can Chemical Society at Schenectady on November 
83 6ti tiie Bubjeoty ‘^IMttributiou of Mass and Charge 
in IC^eonlea^ The fioVowing day he spoke on “Cata- 
lytic Action of Sac^ied Molecules” before the Col- 
loi^nhim of tibe Cenend Electric Company. 

Tubat B, JoHWaoiiCy, professor of organic chemistry 
in Yale Uxuveiaily« gave a lecture on November 10 
the Chemi^^ Club of Mt. Holyoke College 
pa ^^lemlatxy of animal and plant cells.” 

. Jp9L, W.n 1>. Mmmimst professor of physical chemis- 
tcy it t^he nnJvevmty of Chicago, was the speaker at 
tim opannig, maetiiig: of the Purdue Section of the 
Ameriean Ctwnpdeal' Society on October 11. His sub- 
jest was “The Building and Disintegration of Atoms, 
and the Photography of Atomic Collisions.” 

Sia Ouvini IL^OfooE delivered the presidential ad- 
dress to the Bdatgen Society on November 6 at a 
inedking hrid in the Institution of Electrical Engi- 
neers. The sabject was “X-rays and the atom.” 

X>H. AU1& Hrdli^ka, curator of the division of 
j^bysHsal anthropology of tlie U. S. National Museum, 
ga^ an address before the Washington Academy of 
IWdnees on October 19 on “Ancient Man in Europe.” 

|)a. OBAOMbs K. Clarke, medical director of the 
Oen^dian; National Committee for Mental Hygiene, 
diUfared the Maudsley lecture on “Psychiatry,” re- 
0 ^ 1 %^ in Imndon. 

Tte std^ts discussed at the tenth French Con- 
gi^'ohB^ene, which convened at Paris on October 
in Transportation,” “Bacteria from 
^ Fateh of View of Biologic Purification,” “Surveil- 
ilhiiMf of Sources of Drinking Water” and “Garbage.” 

^ FAlKtaj;^of the original chemical apparatus used by 
in his experiments, ore now at the Uni- 
, Pennsylvania, They were brought to this 

by Dr* J^n Friwer, dean of the Towne Seien- 
who recently returned from France, 

' ^ a year as exchange professor from six 

trough him the apparatus 


has been divided among the universities aasooiacted with 
Pennsylvania in the exchange of professorships of 
applied science betwemi American and French uni- 
versities. 

The memorial to the late Professor Sir German 
Sims Woodbead at the Cambridgeshire Tuberculosis 
Colony, Pap worth Hall, consists of a new pathologi- 
eal laboratory and X-ray department It was opened 
on November 22 by the Hon* Sir Arthur Stanley. 

Alubrt Reid Ledoux, a past president of the 
American Institute of Mining and Metallurgical En- 
gineers, died at Cornwall-on-Hudaon, N. Y., October 
26, in his seventy-first year* 

Dr. James B. McDowell, sixty-three years old, 
son-in-law and partner of the late John A, Brashear, 
maker of astronomical instruments, ended his life in 
his laboratory workshop on November SO. 

The Board of Trustees and the Corporation of the 
Marine Biological Laboratory at Woods Hole have 
passed the following minute; 

D. Blakely Hoar, treasurer of the Marine Biological 
Laboratory, died in Boston, March 8, 1923. Mr. Hoar 
first came into the oflSce of treasurer in October, 1899, 
and served the laboratory in this capacity for almost 
twenty-four years. He began his duties during a very 
trying period in which the laboratory was reorganised, 
and under circumstances that must have been for him 
often little short of embarrassing. But he was not a 
man to be put down by such conditions, and from the 
beginning to the end of his term of service he gave to 
the affairs of the laboratory untiring interest and un- 
swerving support. In the days of small things he exerted 
every effort to conserve our resources, and to make clear 
to many of us, who from our scientific bias may have 
thought otherwise, the wisdom of his course. He often 
expressed himself with earnest passion, yet always with 
a saving sense of humor and a generous patience. In 
him the laboratory loses a devoted and a loyal servant, 
and many of its members a valued friend. 

The honorary presidency of the Gorgas Memorial 
Institute of Tropical and Preventive Meiicine has 
been accepted by President Coolidge, in a letter whioh 
was read before a meeting of the board of directors 
of the organization at the Pan-American Union Build- 
ing, Washington, D. C., on November 13, The Presi- 
dent’s letter said in part : 

The organisation stands for a world movement to bring 
the lands and climates of the tropical world into their 
fullest productivity and service to humanity. This is 
certain to be one of the great problems of the coming 
generationt, increasingly insistent as the population of 
the temperate sones shall increase. One of the great 
acoompHshments of the last half contury has been the 
development of sanitary and medical proceduree by which 
the tropics have been made available for the habitation 
of peoples aoclimated to the temperate areas* General 
Qotgas will fjways be remembered as foremost among 
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thoM who htvo labored hitoUigMotly ftmd ofleetiToly in 
this oause, and 1 am glad to be associated with an ov* 
ganization which proposes to project that great service 
into the future. 

The Gk)rgafi Memorial Inertitute which will be estab- 
lished at Panama City will have an endowment fund 
of $6,000,000 raised by popular subscription. 

Th£ Federation of American Societies of Experi- 
mental Biology will meet at St. Louis from December 
27 to 29. 

The International Union of Physics, whieh includes 
repr^entatives from France, Belgium, Denmark, 
Japan, Poland and the United States, will hold its 
first general assembly at Paris from December 28 
to 31. 

Ak exposition organized in celebration of the fif- 
tieth anniversary of the French Physical Society will 
be held in Paris during the first weeks of December. 

We learn from the Journal of the American Medi- 
cal Association that a group of northern Ohio resi- 
dents have organized to establish a model health 
community and nerve rehabilitation center near Cleve- 
land. The charter, which has been taken out under 
the name of the Psychiatric Foundation of the West- 
ern Reserve, will be on the order of the MacLean 
Institute, Boston; the Friends Hospital, Philadelphia, 
and the Sheppard and Pratt Hospital, near Balti- 
more. It is designed as a rest colony and research 
center. Laboratory equipment will be installed for 
the investigation of all phases of practical psychology, 
and the cause and treatment of nervons and mental 


b«r 29 «fc'tfa6 ^ 

Ertiast Caatfot 

vanity, BcNsttm, on " 

and its .hiatodeal »atting||jiliil^^ ' ■■ 

the same lecture at 

neapolis on October ■^lm IK wionki iit 

and at St Lonia on.NovwMia ^OMw-faidavaniBiifea 
as foUows : November 6, .' D a U l ii lilai , 

SeJ>., of the Wiatar iCll‘j V'.- 

inheritance of aeqnirediii|i(iii^^ 

19, Miaa Maud Slye, 

in relation to cancer,” f, 

Harry Gideon Wells, Uniwpi|f <C^hieage{, '^StMlin 
oanoer from the Btandpoini^%aggiiidii$r.** 

Arrakoehents are bein| |ii^^ a aarieg of 
"symposia” at Harvard — mi|p||gs^ j^ 
three members of the Harvw |^^ diaettm 

one scientific subject from of view. 

The first of these sjTnposia ft 

The subject was "The origin The apeglnrs 

and their topics were: (a) 
verse,” Harlow Shaplcy, Painij f iii d^^ 
astronomy and director of College tM>- 

servatory; (b) "Early phseef^ isxt^^ llfe,^ 
Edward C. Jeffrey, professor morphology; 

(c) "Life and spirit,” Kirsopp llAmt WtoO' pvefemor 
of ecclesiastical history. Early |k^i|isei^^ 
ond symposium will be held, ■wHl 

be "Sound,” and it is expected 
be Associate Professor Frrflnrirlr'|^n||ieBiid^^ of the 
department of physics; Archibald X. ^ 
oiate professor of music, college and gfaedr 


ailments. The staff will comprise an experienced 
psychiatrist and a corps of physicians, nurses and 
aids. The institution will be heavily endowed and 
will be operated on a cost basis. 

We learn from Nature that Professor J. J. R. Mac- 
leod, professor of physiology in the University of 
Toronto, who was recently awarded the Caxaeron 
prize fof 1923, delivered two lectures in the Univer- 
sity of Edinburgh on October 16 and 17, respectively, 
on the nature of control of the metabolism of carbo- 
hydrates in the animal body. He dealt with the dis- 
covery^ of insulin and its value in the Investigation, 
not only of diabetes, but also of other problems of 
metabolism. The Cameron prize was founded in 1878, 
and is awarded to an investigator who in the course 
of the five years immediately preceding has made an 
important addition to practical therapeutics. 


master; end Professor George H. Ibe ^ 

partment of zoology and director ’^ aoolqgigi^ 
laboratory, * 

The Special Board for Biology 
University of Cambridge have r6comn| 
per annum of the Worts Traveling Pidb^m tmid 
should be subscribed to the ZoologM 
Naples. During the war and for soip^littie mffcer-* 
wards the station passed under the <x}ntEMl wf #ke 
ians, who appointed Professor Monti(A frtgsir 
dent; but it has now reverted to the 
Dr. Rinehardt Dohm, son of the foun^ Hw sta- 
tion, who is now director, and is assidm % a, 
mittee thoroughly representative of 
and Italian affairs. The connection of 
with the Naples laboratory has lasted 
half a century. 


The Mayo Foundation, in cooperation with the 
local chapter of Sigma Xi and Uie universities of 
Wisconsin, Minnesota and Nebraska, and Washington 
University (St. Louis), has arranged a course of lec- 
tures to be given this autumn and winter on variouii 
phases of heredity. The first lecture was given Onto- 


EDUCATIONAL AND UNIVEMtBfT 
NOTES .V.. 

CORNiXL TJniv^l7 BnnonneM tito 
gift of 9200,000 from an anonTmoua ^ 
purpoM of mftiditiidiiiig .an «ada«i0eiB'';|lf!i^ 




•tv M'Ih to leseareh vork in 

«# ^^|wdi«tiiaa in Cornell University 


8Cl$mB ^ 

college is willing and anxioafl to diepasa tlse 4up|i^ 


^ in mr Ywk aty. 

College, on October 12, re- 
' etiiyi0‘9^ aiboiiQnciu^ gift of $160,000 for an addition 
to Library building. 

ixi of the late William S. Richardson, who 

pctolM^ % tlie Bttm of $75,000 is left to the Mas- 
sa(d$li<^ ttiiMaieiopd^^ Hospital, Boston, on condi- 
tion it keeps pace the general advancement of 
an4 ettxg^ry for the next five years. If the 
is 1^ the fund will go equally to 

Harvard iTniymuity and the Sulgrave Institution, 
whidi inatitntions are to receive the remainder of the 
$21<M^ esbite. 

tm is announced that the formal opening of the At- 
lanta Graduate SdKml of Physicians and Surgeons 
wiH take place April 9, 1924. Dr. William Perrin 
Nie^on is dean, Garnett W. Quillian, vioe-dean, 
and Dr. Michael Hoke, president of the faculty. 

SnoAB Allrk, Ph.D., Washington University, St. 
Lqnia, has been appointed professor of anatomy at 
the, Dniversify of Missouri School of Medicine, Co- 

OflOMM K. Gaos has been appointed an mstruotor 
in botany in the department of biology of DePauw 
Univeraity for the present year. 

OXJE N. dbWsxbot has been appointed head of 
department of psychology at Beloit College. 

Da. Ibving S. Babicsdalk, Richmond, has been 
jsleeted eaaociate professor of physiology at the Medi- 
cal CpRege of South Carolina at Charleston, 


DISCUSSION AND CORRESPONDENCE 

SODIRO HERBARIUM 

WttXXiV at Quito I had the opportunity of examin- 
ing the herbariuin left by the well-known botatiist, 
Sodite, who brought together the only imjKsx'taiit eol- 
leefeien of plants in Ecuador. The collection is housed 
at Colegio de San Gabriel, a Jesuit institution, 
where it is appreciated and is being well kept. My 
ramtuiniMtion was confined to the grasses, but I assume 
fv&m the eiee and general appearance of tlie collec- 
thm that all families are well represented. 

Xhe original Sodiro specimens are, for the most 
pmrt, mounted and well labeled. Nearly all are ac- 
laiO^Miliied in the herbarium by one to several dupli- 
oatai^ these being sometimes mounted but usually 
WmssNmted, lying in folders with the labeled speci- 

IjOg^ " 

I Was permitted to select a series of duplicates for 
National Herbanum, for which 1 was 
per hundred. Apparently the 


cates at the price mentioned. Those interested tn 
Andean botany would do well to supply themselves. 
1 am informed that the college has a collection of 
about 400 birds that it wishes to seti. Of the oondi* 
tion of these 1 know nothing. It will be of interest 
to botanists to know that the college has on hand 
extra copies of many of the publications of Sodiro 
which it wishes to sell. Father Mille, through whose 
kindness I was enabled to examine the herbarium, and 
who is the only Ecuadorean botanist interested in 
collecting, is adding to the Sodiro Herbarium. 

All communications should be addressed to Father 
Luis Mille, Apertada 266, Quito, Ecuador. 

A. S. Hitohoook 

U. S. Departuext of Agricultttbx, 

OUATAqUIL, Ectadob 

A CLASS EXPERIMENT TO SHOW THE BE- 
HAVIOR OF HEMOGLOBIN TOWARD 
VARIOUS OASES 

Two years ago I introduced into the laboratory 
work of my class in biochemistry at the University 
of Virginia a simple experiment which has proved so 
successful in making real to students the behavior of 
hemoglobin under exposure to various gases that I 
am passing it on to others. The points of special 
value in the experiment are: (1) avoidance of froth- 
ing of the laked blood by bubbling gases through it; 

(2) convenience in observation of the spectrum; and 

(3) ease of estimating the approximate and relative 
times required for the completion of the various reac- 
tions observed. 

Into the side of a 250 oc balloon flask is fused a 
10x80 mm test-tube; the size of test-tube is chosen 
so that it will flt into the holder of a direct vision 
hand spectroscope. The mouth of the flask is closed 
by a 2-hole stopper; glass inlet and outlet tubes, 
shown in the diagram, permit the passage of any gaa 
through the flask. It is thus possible to spread a 
solution in a thin layer over the sides of the flask 
during aeration and to return it immediately to the 
test-tube for spectroscopic examination. 

Laked blood is diluted with water until, when ex- 
amined spectroscopically in a small test tube, two 
distinot and fairly deep absorption bands of oxy- 
hemoglobin are seen. This oxyhemoglobin solution is 
then poured into the dry spectroscopic glass flask and 
the stopper made tight. Stop-cocks are provided on 
each piece of rubber tubing to insure exclusion of air 
daring spectroscopic examinations. 

A current of nitrogen, hydrogen or carbon dioxid 
is then passed through the flask while the laked blood 
is kept spread in thin layers on the walls by gentle 
rotation, and the reduction of the oxyh^oglobin to 
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hemog:loluii obaet^ed both with the naked eye and 
Bpeetroseopically. It is usually complete in a few 
(three to Ave) minutes with a moderately strong 
aerating current 



The immediate reverse change to oxyhemoglobin 
upon blowing through a current of air is then ob- 
served spectroscopically. 

Carbon monoxid or illuminating gas is then passed 
through the desk and the very rapid change to 
carbonyl-hemoglobin observed both by the cherry red 
color on naked eye inspection axid also spectroscopi- 
cally. It goes without saying that this can be per- 
formedy starting either with hemoglobin or with oxy- 
hemoglobin. 

The change from carbonyl-hemoglobin to hemo- 
globin is then observed by the passage of a current 
of nitrogen, hydrogen or carbon dioxid. Usually it 
takes 15 or 20 minutes to effect the complete disap- 
pearance of the two carbonyl hemoglobin bands as 
compared with the three to five minutes required for 
the disappearance of the two oxyhemoglobin bands 
under identicid conditions, thus visualizing to the 
student the difference in velocity of dissociation of 
oxyhemoglobin and carbonyl-hemoglobin. 

That the combination of the hemoglobin with car- 
bon monoxid has not changed its power of combina- 
tion with oxygen is then readily demonstrated. 

It is also instructive to require the student to ex- 
plain why a current of nitrogen or other indifferent 
gas changes both oxyhemoglobin and carbonyl- 
hemoglobin to hemoglobin, while ammonium sulphide 
or Stokes reagent has this effect only with oxy- 
hemoglobin. 

The apparatus also obviously lends itself to other 
instructive demonstrations. When the aeration fiask 
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RESISTANCE 
In the spring of 

ftected witii the Qeorgia Ea|il»tteefl|!i^^ 
peach seedlings grown from pita eMliiiitf 
sources in root-knot nematoAt 
Georgia Experiment Station. ; / 

One lot of pits was obtained £i^m a 
near Tallahassee, Florida, a aeom^ lot 
near Cordele, Georgia, and the tlnrd 
up of seed from several trees growing 
ment station. , ^ 

During the summer it was observed that th^ 
lings from the Florida pits were 
ously than those from the two 1^,'^ , 
Examination of these trees % "Am' oil! .0^9 
showed that the Florida seedlingH .min 
free from root-knots; while the 
lots of Georgia pits were heavily iMtfested; 11^ 
counting for their less vigorous growth. ; 

The resistant peach seedlings were reset m |grtie 
tode infested soil where they continued tu 
vigorous growth during the season of 1920* .ItomN 
ination in the fall showed that these ^ 

tained their resistance to the root-knot uMMji.y 
stated by the writer in the annual repim 
Georgia Experiment Station, > 

Since the peach is not readily projaiag^dS^ 
by seed nematode, resistance will have to be lied 
transmitted if much praetioal use is to 
resistance, so tests were planned to detennii ;|Mi 
point. 

These resistant peach seedlings produced tfaAMMt 
crop of fruit in ^e summer of 1921, 
these were tested in root-knot nematode 
in the summer of 1922. Pits from Belle 
fruits were planted in the same soil as V 

In the fall of 1922 the seedlings w«:e <4% itiil 
examined and it was found that the tties 


and test-tube are made strong enough and pressure 
tubing is employed the air pump may be used instead ^ 
of the current of indifferent gas; The behavior of 
hemoglobin towards other gases, active and indiffer- 
ent, as well as the infiuence of physico-chemical condi- 
tions in the solvent may similarly be studied. 

These experiments bring home to the student that 
in fUl cases the common factor responsible for bpeak- 


Georgia Belle pits were heavily infested with^pD^ 
knots, while the second generation Florida sasdM^I 
were free from root-knots. This indicates 
Florida seedling peach is resistant to the 
nematode and that factor for resistance 
transmitted. 

Sinoe July 1, 1922/ the writer^ as a 
Tennessee Experiment Station, ^ eon^nil^^ 



■'■l |»Wtj i gft tion with $, vi«w to pTActioal application, bat 
desirablfl to present this progress report to 
-^000 the poeaibjlitSes of root-knot nematode control 
Ifawigfa mifltaat fnut stocks. 

J. A. McCuntock 

VjmrnBSTt or TBNBmBSBS 
AfflodOLroRAi* SxPsatMEKT Station 

QUOTATIONS 

TtlB MASSACHUSETTS COLLEGE OP 
PHARMACY 

OoiOOaCB of an association founded by Dr. Ephraim 
I3iot of Harvard one hundred years ago, the Massa- 
eiuifletts College of Pharmacy on November 15 ob- 
served the centennial of that organization, which is, 
in a sense, the centennial of the college. It was a day 
many speeches. Running through them all was 
eo^nession of the idea that the occupation of the 
pharmacist, whether or not it may properly be called 
a profession, has been raised to professional dignity 
and importance. Perhaps it is well for the public to 
be reminded of this fact in these days whan many a 
drug store contains articles of vast variety in nowise 
connected with drugs and remedies. It is easy to for- 
get that somewhere in such estabUshment are the men 
Vdio have been scientiflcally trained in the compound- 
ing of remedies for human ills. 

Significance of the anniversary as bearing upon the 
problems of youth was also indicated. Payson Smith, 
commissioner of education, spoke of the boys who are 
drifting from job to job trying to find their proper 
place in life. The vocational school, whether it be a 
college of pharmacy or whether it be devoted to in- 
struction in other occupation, makes appeal to many 
a boy who might otherwise become one of the drifters, 
and introduces him to a life of greater usefulness. 

The Masaaohusetts College of Pharmacy is fortu- 
nate in the possession of the building given it by the 
late George Robert White, whose great gift to Boston 
iMU made possible the creation of the proposed health 
vnits which were described by Mayor Curley in his 
remarks at yesterday’s observance. These health cen- 
ters in crowded sections of a great city suggest the 
opportunity which the pharmacist has in common 
udth other citizens to devote time and energy to the 
public service. But in a larger eense the pharmacists 
as a body are in the public service, inasmuch as they 
stand with the physician in the battle with disease 
and the maintenance of the public health. It is there- 
fore, cause for general satisfaction that institutions 
sndi as our own college of pharmacy are to be found 
in the land, giving their students technical train- 
ing Which they need and emphasizing the ideals which 
guide thena^^^ their ohoesu occupation.— Boston 
Tramtript. 


SCIENTIFIC HOOKS 

Publications of the Astronomical Observatory of 
University of Michigan, Volume 3. Published by 
the Observatory, Ann Arbor, 1923. 270 pages, 16 
plates. 

This volume is a compilation of recent investiga- 
tions of the Detroit Observatory, chiefly in the field 
of stellar spectroscopy. The opening papers are con- 
tinuations of a series by R. H. CurtisB on “Studies of 
Class B st^lar spectra eontainhig emission lines.’’ It 
is shown that the widths of the hydrogen emissi<m 
lines in any one of these stars bears a nearly linear 
relation to the wave lengths and that the lines so 
plotted for the stars intersect not far from wave 
length 3270 A. ; so that, if the width of one emission 
line is measured, those of others in the same spectrum 
may be calculated quite accurately. 

In the second paper Professor Curtiss discusses, 
among other features of Class Bp stars, their evolu- 
tionary status. These stars may be saidi to stand 
apart from normal helium stars not merely as having 
more extensive atmospheres, but also because of the 
excitation of their atmospheres to luminosity. They 
may have developed uniquely along one of the current 
evolutionary sequences which he reviews; or, as seems 
to him more probable, they differ from other Class B 
stars by virture of a stimulus received by encounters 
with diffuse nebulosities and differing only in degree 
from that which produces the novae. 

One of these stars, Kappa Drnconis, is found to be 
a spectroscopic binary of a peculiar type. Broad 
emission and underlying absorption lines oscillate in 
a period of nine days; but the narrow absorption 
lines which divide the hydrogen emission, including 
also the narrow K line of calcium, do not share this 
oscillation. The orbit of the Class Bp star Si^a 
Cygni is calculated by F. Henroteau. Another paper 
by the same author deals with radial velocities of 
Boas’s antapex group of stars. The preferential mo- 
tion of this group is found in substantial accordance 
with Boss’s conclusions. 

It is interesting to find, in a paper by C. C. Kim, 
a complete confirmation of the remarkable behavior 
of Alpha Canum Venaticorum, to which Ludendorff 
and Belopolsky called attention ten years ago. Two 
groups of faint lines, attributed by some writers to 
the rare earth elements, vary reciprocally in intensity, 
and certain of them yield variable velocities of the 
same period as the intensity variations ; while the ma- 
jority of the lines, including the more prominent ones, 
are apparently invariable in both respects. Mortover, 
maximum intensity occurs coinoidently with maxi- 
mum v^oeity of approach. It seems to the reviewer 
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to be obvioofli especially whefa Qtithniok’s light curves 
far this star are recalled, that we have here an extra- 
ardinary case of Cepheid variation and one that 
should be taken into account in theories of this per- 
plexing type of variable star. Doubtless this is not 
the only example of its kind. 

Among the sixteen papers in this volume two others, 
at least, are especially noteworthy. Under the title: 
“New silicon lines in Class B stars,” W. C. Rufus, E. 
A. Sawyer and R. F. Paton identify many lines of 
hitherto unknown origin in the spectra of helium 
stars. These disclosures originated in recent labora- 
tory investigations with the vacuum spark, in the 
course of which the known number of silicon lines 
was ' increased fivefold. In the closing paper, R. H. 
Curtiss and D. B. McLaughlin discuss the results of 
their B}>ectroscopio observations of comets, especially 
Delavan’s comet of 1913. An advance in this field is 
marked by their success in deriving accurate radial 
velocities from the reflected solar spectrum of the 
comet. 

Excellent enlargements of stellar spectra illustrate 
the volume, among them a beautiful series of Nova 
Qeminorum II by Professor Curtiss and a very valu- 
able sequence of typical spectra by Dr. Rufus, 

Robert H. Baksr 

University op IiiUNOis 

SPECIAL ARTICLES 

EVIDENCE OP A SPARK LINE IN THE 
LITHIUM SPECTRUM^ 

Experiments in this laboratory* have shown that 
the thermionic discharge in gas at low pressure is an 
effective means of exciting spark lines and that these 
lines are relatively strong at potentials only slightly 
greater than the critical voltage. The method has 
been applied to lithium vapor in an attempt to dis- 
cover spark lines in this element. The design of dis- 
charge tube has been described ^sewhere.* 

Electrons from a tungsten cathode are accelerated 
by the potential applied between it and a nearby 
anode and the larger part of the electron path is in 
an equipotential region. The discharge is concen- 
trated by the magnetic field (about 200 ampere turns) 
of a copper helix surrounding the tube. In this case 
the helix served at the same time as a heater to vapor- 
ize the lithium, Temperatures between 600* C. and 

1 Published by pormiftsion of the Director of the 
Butobu of Standards of the U. S. Department of 
Commerce. 

5 Foote, Meggers and Mohler, * * Enhanced speetmm of 
Mg. ^ ^ Phil Uag.f 42, p. 1002, 1921 ; ' 'Enhanced spectra 
of Na and Astro, phga, J., 56, p. 145, 1022, 

sMohlor and Buark, "JOSA and B. B. I/*, 7, p. 
819, 1923. 


600* C. were used. Tbe disebaryO was pliptogr^ai||ik 
with a iargs Hilger quarts spectograplt 

Spectra were obtabed at applied potentials 
mg from 8 to 200 volts. The only notioaable nhsii||i 
in the speotrum (apart from lines of known impur^, 
ties) was the appearance near 60 Volts of a Ik^e 
X 2934.16 dr .1 L A. This line appeared in one very 
long exposure at 45 volts. It was very faint at 66 
and strong at 00 and above. The photographic den* 
sity of the line at 100 volts was less than tlmt pf the' 
fifth line of the principal series and greater the 
sixth. Between 100 and 200 volts the intensify wag 
onfy slightly increased. 

The lithium used was not exceptionally pure. So- 
dium and hydrogen were always present. No likely' 
impurity of the observed wave length is listed in Kay- 
ser's table of principal lines. A faint spark line tlH 
sodium is listed by Foote, Meggers and Mohler . 
at X 2934.4, but the absence of other stronger ^as 
on the lithium plates excludes the possibility that the 
new line belongs to sodium. In one tube the lithium 
was contaminated with magnesium. The magnesium 
spark lines X 2936.490 and X 2928.626 were faintly vis- 
ible on either side of the new line and served as jim*. 
venient comparison standards. The plates vwe Upt^ 
however, suitable for measurements of high prodsk^ 

To excite the spark spectrum of lithium the valendl 
electron and one of the K electrons must be removed 
from the atom. Removal of the valence electron 
alone requires 5.3 volts and the potential for removal 
of the K electron alone we will call V,^. R^oval of 
both by a single collision will require a potential 
greater than the sum of the two. The spark specMi^ 
of other alkalies ore visible at the second ionizAtIttki 
potential of the normal atom Under conditions of cur- 
rent density comparable with those used with lithium, 
but arc greatly enhanced at a potential four or five 
volts greater than this. This indicates that ss=60 
volts with a probable error of at least 6 volts, 

Holtsmark* and McLennan and Clark® have pul^ ' 
lished critical potentials for the excitation of K radia- 
tion from solid lithium oxide and lithium. The 
former gives 62,8, the latter 42.4 volts. As the ex- 
periment is very difficult the results may be ques- 
tioned without discrediting the ability of tb^ physi- 
cists. However, the value here estimated for V ^ 
is in agreement with Holtsmark’s results. 

The spark spectrum of lithium must resemble the 
arc spectrum of helium, but will have series terms 
from two to four times as great. Few lines will fsU 
within the range of the quartz spectrograph. The 
line X2934 may correspond to the strong heliuim 

4 Holtsmark, Phys* 24, p, 226, 1923. 

A MeLennan and Clark, Proo. Boy. A., 102, p. 329^ 
1023. 
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2s ^ 2p 2 ^ XX 10829^Xi 30.3, UnO we lutve 
n satisfactory theory of the helium arc spectnuu spec- 
^atbu as to the new line will be useless. 

An interesting feature of the spectrum of the thexv 
mionio discharge in lithium is the unusual develop- 
ment of the subordinate series. Eleven lines of the 
sharp series and 16 of the diffuse were plainly seen 
<m one of the plates. Only sue: and seven^ respectively^ 
are listed in tables of series lines. The principal 
series was srecorded to the tenth line. 

F. h, Mohlbu 

BUftSAU OF Standabus 

QN THE DISPERSITY OF SILVER HALIDES 
IN RELATION TO THEIR PHOTO- 
GRAPHIC BEHAVIOR 

In an article appearing in Sciwc£ for October 26, 
1923, under the above heading, Dr. Frank E. Oermann 
and Mr. Malcolm Hylan query a oonclusion reached 
by Wightman, Trivelli and Sheppard, on the relation 
of grain size and photographic sensitivity. Their first 
questioning of the conclusion that the sensitivity in- 
creases with the grain size is based on an example 
quoted in ^'Monographs on the theory of photogra- 
phy,” No. 1, p. 104, where comparison of two emul- 
sions showed that the one having grains one third the 
linear dimensions was more than 19 times as fast and 
that the same was true of individual grains in the 
same emulsion. The explanation of this discrepancy 
has been amply provided subsequently by discoveries 
concerning the function of sensitive specks in the sil- 
ver halide grains.^ 

They quote further the conclusion of Koch and 
DuPrel tW “it is not possible to formulate any defi- 
nite relationship between the grain size and sensitivity 
with the information at present available,” to which 
it may be replied that very much more data are now 
available than were at hand at the time that Koch 
and DuPrel made their statement* 

With regard to the theoretical considerations they 
advance, we find ourselves in considerable disagree- 
ment with them. They conclude, on the nuclear theory 
(without specifying what they mean by the nuclear 
theory), that the speed depends on the ttumher of 
gmin$ affected without reference, therefore, to the size 
of the grains. It can be seen from the work of Svedberg 
and others that this atgument is entirely in contradic- 
tion with the present nuclear theory, since the number 
of specks or nuclei increase with size of grain and, 
therefore, the chance of a grain being made develop- 

xSee papers of Svedberg, J^hot, Joum,, 62, 186, 316 
(im)t Toy, PMl Mag,, 44, 352 (1923); ibid,, 45, 716 
(im) ; BUberstein, FA4I. Mag., 44, 262, 966 (1923); 

46, 1062 (1928) ; B. B. Bheppard and E. P. Wight- 
am on *^The theory of photographia Sensitivity, * * 
1928, pp. 


able by light umreosee with its rise. As we hays 
pointed out in other papers,* this result is indepen* 
dent of whether the continuous wave theory or the 
quantum theory of the constitution of light be 
adopted. The decision between these two theories 
must be reached on other grounds. Consequently, wa 
can not agree that “theoretically the smaller grained 
emulsion should be the more sensitive,” but rather 
the reverse. We may point out in this connection 
that the writers have not defined exactly what they 
mean by “sensitivity.” Speed, in the usual photo- 
graphic significance of the term, depends on density 
measur^ents, that is, on the number and size of the 
developed grains conjointly. Sensitivity can be de- 
termined microscopically from counts of grains inde- 
pendently of density measurements and the sensitivity 
of grains of a given size can therefore be specified in 
a manner independent of such density measurements. 

It does not appear necessary, therefore, to discuss 
their explanation of a discrepancy between experi- 
mental results and those theoretically expected, which 
discrepancy does not in our opinion exist. 

We shaii await publication of their experiments on 
removing adsorbed halide from silver bromide grains 
with interest, but prefer to postpone discussion of this 
until we have their fuller data. 

E. P. WiGiBnrMAK 
A. P. H. Tbivbilli 
S, E. Sheppard 

Boohbstzr, N. Y. 


THE AMERICAN CHEMICAL SOCIETY 

(Continued) 

DmsioK OF Organic OuKHisTaT 
Frank C. Whitmore, chairman 
B. R. Benshaw, secretary 

The uses of acetylene in synthesis: J, A. Nibuwlano. 
The evolution of acetylene in organic ayntheaea began 
with the introduction of catalytic agents to effect reac- 
tion!. Some of the following important types of cata- 
lytic syntheses were discussed: A — The halogenatioii 
reactions, typified by (a) catalytic AlOl, reactions; (b) 
catalytic SbCl, reactions. B — Catalysis with mercury 
salts, as (a) acetaldehyde, glacial acetic acid and ace- 
tone; (b) paraldehyde synthesis ; (o) synthesis of ethyli- 
dine diacetate, acetic anhydride, formaldehyde and 
methyl acetate; (d) synthesis of acetals and cyclic 
acetals; (e) synthesis of acetylene with aryl hydrocar- 
bons; (f) synthesis of acetylene with phenols (bake- 
lite), and the dinaphthylols; (g) synthesis with react- 
ing sttbstanees in solution, aldehyde blue, and green, 
acridine and xanthene dyes. Quinaldine, indole, cinna- 
mic aldehyde, nitro cinnamic aldehyde and indigo. 
C^-Byntheses with Ou,Cl|, as (a) divinyl acetylene, and 
derivatives (HCHO) ; (b) quinaldine and quinoline de- 

a J. FranhHn Inst., 194, 485 (1922); J. Phys, Chem., 
27, 141 (1923). 
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riTatives. Ganeral remarka on the poaeibilitiea of future 
progfteas in synthosia with QtH| were made. 

of a new hioyclic nitrogen ring, Isogranor 
tanine derivativee, Preparotion of an ieomer of homo- 
cocaine: 6. M. McElvain and Roger Apaus. A method 
for the preparation of a derivative of a now bicyclic 
nucleus containing a nitrogen atom common to both rings 
has been developed. The new nucleus has boon called 
isogranataniue because it is isomeric with granatanine. 
The particular derivative especially investigated was 
ethyl benzoyl isogranatoline carboxylate, prepared by 
reduction of the ethyl granatonino carboxylate and sub- 
sequent bonzoylation. The ethyl l)onzoyl isogranatoline 
carboxylate hydrochloride is isomeric with homocooaine 
hydrochlorldei and is a powerful local anesthetic. 

Meoent developmente in the ohemietry of arsphenamine : 
Walter G, Ohkistiaksen. Arsphenamine, i.e,, salvar- 
san, as prepared by the customary process, i.s., reduction 
of 3-nitrO'4-hydroxyphenylar8onic acid with sodium 
hydrosulfite is not a pure substance, but contains at least 
three Impurities — two sulfur compounds and one oxide. 
The amounts in which these impurities are present and 
the toxicity of the product are dependent upon the ex- 
perimental conditions existing during the reduction. By 
the use of various modifications of these reactions, these 
impurities may be largely eliminated, but since a prod- 
uct which is satisfactory for clinical use can be secured 
by the above reaction, there is no necessity of abandon- 
ing this process, ‘ihe colloidal properties of arsphena- 
mine have an important bearing on the toxicity of this 
fubatauce. 

The electronio conception of valence and the heats of 
ootnhustion of organic oompounda: Morris S. Kharabch. 
The paper concerns itself with the application of the 
notions developed in a previous paper to the explanation 
of a number of properties of organic compounds. Con- 
sidered in this light the study of the heats of combus- 
tion furnishes us With a very powerful tool for the 
determination of the electronic structure of organic com- 
pounds. The heats of combustion of some 275 organic 
compounds calculated upon this t>asi& agree very well 
witli the values that have been determined experi- 
mentally. 

Petroleum as a chemical raw material: B. T. Brooks. 
Petroleum is sometimes referred to as a rich mixture 
of raw materials which should yield a wide variety of 
chemical derivatives comparable with the large number 
of substances which have been prepared or manufactured 
from coal tar. The problem of isolating pure substances 
from petroleum is, however, quite different and for the 
most part yet unsolved. Our present chemical knowledge 
of the hydrocarbons in petroleum enables us to make a 
certain limited survey of what might be expected in the 
way of a chemical development of this raw material. In 
this discussion the problem is considered more from the 
standpoint of research in organic chemistry than from 
the standpoint of the more or less well-known problems 
of the petroleum industry proper. The present discus- 
sion is limited more to an effort to indicate what organic 
chemists can reasonably expect to do with this raw 
material rather than to discuss any improvements or ex- 
tensions in the application of petroleum products such 
as ere now manufactured and utilized in the industries. 


Srupooiuu: ok BrsrPHBnc Methods 

The alkylation of primarp amines ioith aluminum 
ethorids to give pure secondary amines: W. A. I«azniB 
and Homer Adkikb, Both aromatic and aliphatic 
amines (aniline, p-toluidine, n-pentyl amine, n-butyl 
amine) have been alkylated with aluminum ethoxide, 
isopropoxide, normal butoxide and isobutoxide at tem- 
peratures of from 275®*350® to give secondary amines 
entirely uucontaminated with tertiary amines. The re- 
action of aluminum ethoxide and aniline has been most 
thoroughly investigated. A 90 per cent, yield of mono 
ethyl aniline has been obtained at 350* in a sealed tubc^ 
10 per cent, of the aniline remaining unchanged. 

fifetkylatfon hy means of dimethyl sulfate: H. 7« 
Lewis. Maas relationships have been studied in th« 
methylationa of the phenolic hydroxyl groups. Attempts 
have been made to develop a procedure for the utilization 
of the second methyl group in dimethyl sulfate. To a 
certain extent this has been accomplished. 

Ethylation of aniline by means of diethyl sulfate: A. 
B. Cape. In the experimental work which forms the 
basis for this paper the reaction between diethyl sulfate 
and aniline has been studied. Varying mixtures of ani- 
line, monoothylaniline and diethylaniline are prepared 
by varying the molecular ratio of the aniline and of the 
diethyl sulfate originally used in the reaction. The 
effect of the time and temperature of heating the reac- 
tion mixture has been studied. A method for preparing 
a high grade diethyl aniline, or a mixture of mono- and 
diethyl aniline free from unused aniline are recommended 
as a result of the data obtained. 

The preparation of the simple olefine bromides: 0. £. 
Boorp. The bromine addition products of ethylene, 
propylene, butylene and amylene are easily and rapidly 
prepared in quantity by generating the olefine by the 
contact process and passing the gas counter-current to 
bromine or a solution of bromine in carbon tetrachloride 
in a special absorbing device. The products are purified 
by fractional distillation or if necessary fractional dis- 
tillation under diminished pressure. Since the product 
is in contact with bromine for only a short length of 
time substitution is reduced to a minimum. 

Modification of the Sandmyer synthesis of nitriles; H. 
T. Clarke and R. B. Reap* The standard method for 
the preparation of nitriles from aromatic amines suffers 
from the disadvantage that poisonous gases are evolved 
at two stages in the process, namely, cyanogen during 
the formation of the cuprous cyanide and hydrocyanic 
acid during the reaction of this with the acid diasonium 
solution. It has been found possible to avoid both of 
these difficulties; firstly, by preparing the cuprous cya- 
nide solution by dissolving cuprous chloride in eodiain 
cyanide and, secondly, by neutralizing the diasoniiua 
solution before adding it to the oyanide. The interme- 
diate Addition products formed under these conditions 
are extremely unstable, rapidly evolving nitrogen below 
0*, and decomposing almost explosively unless the mix- 
ture is well agitated, preferably in presence of a diluent 
such as benzene. The yields folly equal those obtained 
by the standard procedure. 

Methods of manipuiating ammonia stJMious^ 

IB. G. Franjeldw. 




smsms 


471 


if new ef prepeHnff n&eifl haUdee: 3fAUm F. 

JSSoeoas. Priiiiary alt^hols are readily eonTerted into the 
eocstlB^onding hnlidee heating the alcohol with con- 
evirated hydrochloric acid and anhydrous zinc chloride. 
PT§£K>rtion8 found to give the best results were one mol. 
ef alcehol, two of hydrogen chloride as concentrated hy- 
dfMhlorie acid and two of anhydrous zinc chloride. The 
yields varied from 60 to 60 per cent. 

B^pUfication of the Oattermann spntheeie of hydroxy 
olMydes; Boose Anatcs and I. Id. Levine. The Gat^ 
Hermann synthesis for the preparation of hydroxy aide* 
hydes by the reaction of phenols, anhydrous hydrogen 
cyanide and dry hydrogen chloride in dry ether, some- 
times with the addition of anhydrous zinc chloride, gives 
mccelldnt yields of products. The method is not as fre- 
quently used as might be expected owing to the necessity 
of handling anhydrous hydrogen cyanide. The synthesis 
has been modifted in such a way that this has been 
avoided. In place of the hydrogen cyanide, zinc cyanide 
is used, which is converted into anhydrous zinc chloride 
and anhydrous hydrogen cyanide in the reaction mixture. 
The zinc cyanide is readily prepared by treating an 
aqueous solution of sodium cyanide with magnesium 
chloride in order to precipitate the carbonate and hy- 
droxide present, Altering and adding an alcoholic solu- 
tion of zinc chloride. The precipitated zinc cyanide is 
iEhisrcd and dried. Experiments have shown that in sev- 
eral types of reactions anhydrous hydrogen cyanide has 
been previously employed, zinc cyanide may be sub- 
stituted. 

A new method for the eyntheeie of eatere of oWoro«- 
ferimo acids. Evidence of the ewieience of aliphatic 
diaisenium aalU: Glenn S. Skinnee. In attempting to 
c^tlain evidence of the existence of aliphatic diazonium 
ntits by working at low temperatures, using esters of 
flyeocoll in the presence of a large excess of hydrochloric 
aeid, the esters of chloroximino acetic acid were found 
to be the chief product These compounds by treatment 
with sodium carbonate give good yields of the corre- 
sponding nitrile oxides or their polymers. A compara- 
tively small amount of the esters of chloraoetic acid la 
■lio formed. The possibility that the chloraoetic ester 
it first formed and then oxidized to the chloroximino 
ester has been eliminated by the fact that it remains 
tttiehanged when subjected to similar conditions. A 
Mcemd explanation of the reaction is that the diazo ester 
is first formed and this then reacts with the elements of 
Ultrosyl chloride from the excess hydrochloric and 
iiitrotm acids present However, the diazo ester was 
shown to give none of the substance when treated with 
sdferosyl chloride. A study of the molecular weight of 
She nitrile oxide in four different solvents shows that it 
is an equilibrium mixture of the monomolecular form 
and the dimoleeular form the so-called furoxandiear- 
buxylic ester. The yield of the chloroximino compounds 
vu0ed ^m 50 to 80 per c^t. of the theoretical. The 
Idaetion idiould be formulated as follows: C1H,OH,GO»B + 
K = 0 HOH 


CondemaAion reaction: Feiq> W» UPfiON. Certain 
points relative to carrying out the loOpwing, reactions 
were discussed: (1) Beactions involving benzyl cyanide; 
(2) reactions between aniline and chlorohydrins; (8) 
addition of HCN to sugars. 

/Sodium tmedgam aa a reduo^g agent for oarimea and 
aldehydoa: L. Ghxs. Baifoeo and E* P. Olaek. When 
sodium amalgam is prepared from pure mercui^ in ac- 
cordance with the directions of the authors (J. Am. 
Chem. 6oc., 45, 1740 [1928]) and used as speoifiedf it is 
found to be a suitable agent for the reduction of certain 
oximes to the corresponding amines. Contrary to the 
results of Goldschmidt and Ernst (Ber., 23, 2740 
[1890]), who found that only a poor yield of amine 
could be obtained by reduction of salicylaldoxime with 
sodium amalgam, although they tried several modifica- 
tions of the method, we obtained a yield of 96 per cent. 
When salicyaldehyde was employed under similar condi- 
tions, with the exception that the liquid was kept faintly 
acid with acetic acid during the reaction, a yield of over 
90 per cent, of the corresponding alcohol saligenin was 
obtained. The highest yield we have found reported in 
any other case is 63 per cent. Several other examples 
are being studied. 

Tertiary butyl alcohol: Boland B. Bead and F. A. 
PRIBLET. Isobutylene, prepared by the catalytic dehy- 
dration of the isobutyl alcohol, is passed into a light 
petroleum distillate kept at a temperature below — 10^. 
The saturated solution is agitated vigorously with 50 per 
cent, sulfuric acid, the temperature being allowed to rise 
slowly to that of the room. The aqueous layer is sepa- 
rated and neutralized. Tertiary butyl alcohol is then 
distilled out and dried. 

The uae of phenyl-hydraeine for the preparation of 
Come derivatives of henao-pyrrol : E. 0. Sbkdall and 
A. E. Obtebbebo. The use of phenyl -hydrazine for the 
preparation of indol derivatives has long been known. 
Beduced benzo-pyrrol derivatives can be prepared by 
treating phenyl-hydrazones of cyclo-hexanone and its 
derivatives. To prepare members of the alpha-oxy-benzo- 
pyrrol series, the derivative of eyclo-hexanone must con- 
tain a side chain of two carbons terminating in a car- 
boxyl adjacent to the ketone group, such as ortho-cyclo- 
hexanone acetic acid. If the hydrazone of ortho-cyclo- 
hexanone acetic acid is treated with acids, it will lose 
ammonia, producing a double bond within the ring, and 
wai form the phenyl derivative of the open ring form 
of alpha-oxy-bcnzo-pyrrol. Derivatives in which a side 
chain is attached to the beta carbon of the benzo-pyrrol 
nucleus have also been prepared. The properties of 
these compounds depending upon the position occupied 
by the double bond will be discussed. 

The oxidation of sworose, glucoae and fruotoae: 0. D. 
Looker and W. L. Evans. Sucrose and an equivalent 
mixture of equal parts of glucose and fructose were oxi- 
dized by means of potassium permanganate at 50^, 75** 
and 100^ 0. In neutral solutions, carbon dioxide and 
acetic acid were obtained upon complete oxidation. In 
potassium hydroxide solutions of varying eoncentrations 
at 50** and 75^, oxalic acid was also obtained and in- 
creased in quantity up to about 0.1 N alkalinity and 





then dticreajsedf but at 100^ the amoimt of oxalic aoid 
ineroaeed again beyond 1.0 K aikalinity. As oxalio add 
icei'eaaed, earbon dioxide alwaye decreased prc^rtion- 
ally. Acetic acid was nearly constant under all condi- 
tions. 

J!}erwativ&^ of t?ie beta'Ohloro^iJinffl arsineSf II: W. 
Lsn Lewis and H. W. Stisglsr. In addition to previ- 
ously reported derivatives, the following have been iso- 
lated in the pure state: beta-ohloro-vinyl arsine sulphide; 
bis-beta-chloro-vinyl arsine sulphocyanate ; tris-beta- 
ohloro-vinyl methyl arsoninm iodide; double salt of tris- 
beta-chloro-vinyl methyl araonium iodide and mercuric 
iodide; double salts of tris-beta^hloro-vinyl arsine and 
silver nitrate with (a) 1 mole arsine and 1 mole AgNO, 
and (b) 2 moles arsine and 1 mole AgNos; double salt 
of trie- beta-chloro-vinyl methyl araonium iodide and 
phenyl mereuric iodide. 

Arsenoaoetic add and iU paly arsenide : C. Shattuck 
pALuatK. Hypophosphorous acid reduction of araono- 
aoetic acid, H|OtAB.CHi.OOOH, leads to arsenoacetic 
acid, HOOG.CHaAs =s AsOHtOOOH, yellow needles, 
which decompose above 200° but do not melt. The 
product is practically insoluble in water and common 
organic solvents, but readily soluble in pyridine and 
dilate aqueous alkali hydroxides and carbonates. Simul- 
taneous redaction of one mol. ASxO« and two mols arso- 
noaeetie acid gives tho polyarsenide, HOOC-OHs.As 
As — As = As.OHj.OOOH, bright vermilUon mieroerys- 
taliine powder, resembling the simple arseno compound 
in solubilities and behavior on heating. The sodium salts 
of arsenoacetic acid and its polyarsenide are the drst 
known water-soluble aliphatic derivatives of the arseno 
and polyarseno linkages. 

The action of heta*ohloro'€thyl chloroformaie on amino- 
arylorsotUc c&oids, and suhseguent formation of arsonated 
N-arylamino alcohols. Preliminary Paper; Cliff S. 
Hamilton. The Interaetion of beta-chloro-ethyl chloro- 
formate, prepared from ethylene chlorohydrin and phos- 
gene, and amino-arylarsonie acids results in the forma- 
tion of afsenated beta-ohloro-ethyl carbonilatea These 
in turn give arsonated oxasolidones on treatment with 
alkali. The arsonated oxasolidones on farther treatment 
wi^ alkali yield, in some oases at least, arsonated 
K-arylandno alcohols. 

The addition of merowrio ealte to a» 
ketones: EnutJND B. MtodlSttok. Unsaturated ketones 
reacted with alcoholic solutions of mercuric acetate. 
Ketones with one double bond like beazalacetophenone 
gave products whose composition is expressed by ketone 
plus — HgOCOCHi plus — OB, while dibensalaeetone 
gave products with two — HgOCX>CH» and two — OR. 
They are a-acetoxymerouri-^-alkoxy ketones. If mer- 
curic halides were used instead of mercuric acetate col- 
ored compounds consisting of one molecule each of ketone 
and mercuric haUde resulted. The white products ob- 
tained with mercuric acetate gave reactions similar to 
those obtained from oleAnes: decomposition with acids, 
etc. With bromine, the mercury was replaced and 
a-bromo-^-a&oxy ketones resulted, for example, o-bromo- 
{l-methoxy-^-phenyl ptopiophenone from benzalaoeto- 
phenone. This lost HBr with alkali and the rasuHing 


umataniteA ketone teaeted fur^r with marevdie 
tate to give diaoetexymereuriTdibensoyl methane. ^ 
aeidifloatiim, dibensoyl methane wag oUained. 

The direot meroaration of hewt^, and the pFgpara||i| 
of meronry diphenyl : J. Lewis Maxnaau. Plreot meipkt 
ration offers the simplest method of obtaining derivatl^ 
of the type Q,E»HgX. However, the method has hfigr 
tofore been impracticable because of the very low yletl 
of desired product. Since acetic add formed in 
action CA + Hg(OAc), = C,H»HgOAo + HOAo hffy/mh 
ently prevents more complete forward reaction, HgO was 
added to neutralize the HOAc as rapidly as it fomgili 
Based on the quantity of Hg(OAc)i used, the theoreUeal. 
yield of C«HiHgOAc was obtained by refluxing the thaes 
reactants for 55 hourtf. Hg(GiH|)i may be obtainsA 
from C«H«HgOAc by heating it under pressure to 
with alkaline sodium stannite solution. ^ ; 

Unsymmetrical merow^organic derivaiivee and 
nainre of valences of meroury: Mokeis 8. Khajuimh 
and Mildred W. Orafflik. The number of unqym* 
metrical mercuri-organic derivatives, of the type BHgItw 
recorded in the literature is limited to a few In* 
stances. The compounds are also claimed to l>e exfva* 
ordinarily unstable and to decompose into two sgm* 
metrical molecules ; 2 BjHgB B^HgBi -|- BHgB. 
writers have evolved a method of preparing unqfinr 
metrical mercury derivatives. Those prepared thus Jai 
are stable even at 200*^ and do not decompose Inhc 
two symmetrical molecules. The decomposition of thaia 
molecules with acids should throw considerable light upaw 
the nature of linkage of the mercury and the caiAH^i^ 
atoms of the respective molecifles. 

The ohenUetry of fwrfwral. The preparation of $lm 
furfural analog of beneoftavine or dimethyldtarnim-fmf^ 
aeridine hydroohloride : B. A. Mahood and 0. B. HAaffli 
h'urfural can be substituted for benzaldehyde to 
condensation products with amines analogous to the dig|^ 
vatives of tri-phenyl-methane. When meta-phenyleaih 
diamine is used tetraamino-ditolyl-fttiylmethaiLe is isk* 
tained. This yields, with hydrochloric acid under pssw 
sure, dlhydro-diamino-diinethyl-furyl-acridine hydroehlwr 
ride which on oxidation gives a new dyoj the furfoiwl 
analog of benzoflavine. It is typical aeridine dye ; gives 
to silk, wool and unmordated cotton a rich brown oolar 
and in fastness and stability is indistinguishable tvom 
its analog. Contrary to the work of O. Fisher but he 
accordance with that of Benshaw and Kaylor, the eubsttr 
tution of the furyl for the phenyl group in dyes does 
not appear to render them less stable. 

The polymorphic forms and ihermotropie properties of 
8ohiff*B hoses derived from S-meihoay 4-hydfovy-S lefle 
henealdehyde: Raymond M. Hank, A review of tb# 
previous work on the effects of actinic light, trituraUoa 
and heat upon the color changes of the parahydWH^ 
anils. Discussion of the theories for explaining tbeas 
physical changes bringing in mention of the Hantsadk 
Werner theory of molecular rearrangement, the moleeglgi 
aggregation hypothesis and the possibility of stereblse- 
msrlc forms. Finally ^e effect of the ^troduotion ^ 
a negative radical in the bexueylidene group upon 
polymorphic and thermotropic properties. 
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Th0 Menic deeompoBition of Oharlss D. 

HuiUt>. Ketosd was produced^ not only from neetone, but 
al»o from methyl ethyl ketone and diethyl ketone when 
their ^apoTB were paeeed through an electrically heated 
platinum coU in a partial vacuum. In addition, methyl 
ketene was obtained in email yields from methyl ethyl 
ketone and from diethyl ketone. High temperatures, ap- 
parently, decompose methyl ketone with the resultant 
production of ketene. Acetone and methyl ethyl ketone 
formed very small amounts of liquid condensation prod^ 
nets. Much of the diethyl ketone, however, was changed 
to higher boiling material. 

The addition of nitrogen trichloride to unsaturated hy- 
drooarhons. II : G. H. Coleuan and Elikabistth Picker- 
ing. Nitrogen trichloride adds to p-n-Amylene, a-n-amy- 
lene, and oyclohexene with the formation of C-chloro-N- 
diohloroamines. By the action of cone. HOI these 
amines are changed to C-mono-ohloromines. The G-chio< 
Toamine obtained from p-N-amylene was reduced by 
sodium amalgam to the corresponding amyl amine. 

Nitrophenols and nitrodiphenyl ethers: P. W, Sulli- 
van, Jr. 2, 4, 2', 4' tetronitrodiphenyl ether was ob- 
tained in 90 per cent, yield by the reaction between 2, 
4 dinitroohlorbenzol and the potassium salt of 2, 4 dini- 
trophenol. On nitration with NaNOg in 50 per cent, 
fuming sulfuric acid, this jdolds 2, 4, 6, 2', 4' pentani- 
trodiphenyl ether, which melts at 205^. The constitu- 
tion of this substance was proved because of its identity 
witlv the product obtained by the reaction between picryl 
chloride and the potassium salt of 2, 4 dinitrophenol. 
A small amount of a hexanitro compound melting at 258^ 
is also obtained at the same time. This is believed to 
be the hitherto unknown anhydride of picric acid, but its 
constitution has not yet been proved. In connection witli 
this work improved methods for the preparation of 
o-nitrophenol and 2, 6 dinitrophenol have been developed. 

Ueneattves of para-iUtrohen^e aldehyde : 0. Q. Kino and 
Alexander Lowy. p-Nitrobenzaldehyde was condensed 
with the following aromatic amines, forming '*Bchiff 
bases''; o-nitroouiline, 2,d-dibromoauiline, 2,4,6-tribro- 
moaniline, o-bromoaniline, m-bromoauilino, 3-bromo-4-tolU' 
idine, and p-xylidine. The flrst throe would not condense 
satisfactorily in alcohol or glacial acetic acid, but did 
condense on direct fusion. Reduction of the nitro group 
on condensation products of the above type yielded un- 
stable products. Blmolocular condensations were carried 
out with p-nitrobonsaidehyde and the following com- 
pounds: phenol (tetrn-bromlnated and acetylated), re- 
sorcinol (dibrominated), thymol (dibromiiiated and ben- 
Eoylated), o-nitropheuol and o-methyl anisol. In each 
case, bromiuation increased the depth of color. Oxida- 
tion of the phenolic products gave compounds analogous 
to the aurine dyes, 

The eleotnmotiee force of organic compounds* IL 
The unsaiurated hydroeathon groups, S. B. Orknson 
and D. J. Brown. The observed potentials at 25 °C. 
against the normal cidomel electrode were 
— 0.98 log (0|5*) (H +) for ethylene. Ethylene bro- 
mide and glycol seemed to have little or no effect on the 
observed potentials. 

TIM oomposifton of whale oil; 0. H. Miluoan, 0. A. 


Knuth and A. S. Bickakuson. The composition of 
whale oil has been studied by fractionally distilling the 
methyl esters of the solid, liquid and mixed fatty acids 
of the raw oil and also the methyt esters of the fatty 
acids of the hydrogenated oil. Whale oil, like other 
marine animal oils, contains a complicated mixture of 
fatty acids of carbon content varying from 14 to 22, 
probably with a small amount of 0^ acids. The highly 
unsaturated acids are chiefly of 20 and 22 carbon content. 

A contribution to our knowledge of orthoguinones : 
Leonard T. Capell and C. E. Bookp. The substituted 
catechols wore prepared by the action of potassium per- 
sulfate on para substituted phenols. The catechols were 
oxidized by the WUlstatter method using dry silver oxide. 
The methyl, ethyl, terbutyl, teramyl and monochloro 
substituted derivative of o-benzoquinonos were prepared. 
The absorption spectra of the green, red and yellow 
forms of these quinones were photographed and com- 
pared. All forms show the same absorption in dilute 
solution. 

BasM for the physiologioal activity of certain onium 
compounds f III, Hates of Hydrolysis of esters and 
ethers of choline and of its analogs. Freliminary com- 
miiniootton; E. B. Renshaw and N, Bacxjn. Bale has 
advanced the hypothesis that the extraordinary activity 
of acetyl choline and the evanescence of its action when 
compared with its ether and other eaters may be due to 
the rapid hydrolysis of the former. The rates of hydro- 
lysis of acetyl choline, the methyl ether of formocholine, 
acetyl formocholine and the acetyl derivative of the sul- 
fur analog of formocholine have been studied at the 
temperature and hydrogen potential of blood. The pre- 
liminary experiment would seem to negative the sug- 
gestion of t)ale. 

The influence of high temperature on the decompo- 
sition of anthraquinone : H. F. Lewis and Sherman 
Shaefer. The action of dry heat and steam at atmos- 
pheric and elevated pressures has shown that there is a 
definite point beyond which anthraquinone begins to de- 
compose rather rapidly. These upper temperature limits 
of stability approach 450 degrees with an air pressure 
of 35 pounds, 400 degrees with a steam pressure of 35 
pounds, and 375 degrees with a pressure of 30 pounds 
of oxygen. A temperature of 500 degrees decomposes 
anthraquinone at such a rate that at the end of eight 
hours approximately 80 per cent, of the original anthra- 
quinone has been decomposed. A study has been made of 
the decomposition products which shows that there are 
at least two new substances produced — one extremely 
stable and the other very unstable. The stable substance 
being of the nature of hydroxy-anthraquinone and the 
unstable substance indicating the oondeneation of two or 
more molecules of anthraquinone. 

The action of acetylene on phejwls: Herman Wenzke 
and J. A. NiEuwiiAND. Acetylene in the presence of sul- 
furic acid and a mercury salt readily condenses with 
phenols to form ethylideno compounds. As in the ease 
of ordinary phenol the position of linkage is usually para 
whenever that position is unoccupied. The tendency to 
form an aromatic acetal is slight, ^-naphthol being the 
only compound tried that reacts in that way. The re- 
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action with aeatylone contlnnes even after the theoret* 
ical quantity of 1 xnol. of acetylene to 2 mole of phenol 
has been absorbed. A tarry, resinous body is formed 
when an excess of phenol is absorbed. The prosonce of 
negative groups in the benzene ring as NOi, SO^OH, 
OOOH prevented the reaction with acetylene. The 
phenol ethors, anisol and phonetol do not react with 
acetylene. Most of the condensation products polymer- 
ized on heating or on long standing to form an insoluble 
body. 

Synthesis of aspartio acid: GI4ENN S. Skinner and 
Harry £1. Carswell. A study of the conditions affect- 
ing the yield of aspartic acid has been made in its pro- 
duction from maleic and fumaric acids by the action of 
ammonia. The reaction has been carried out at tem- 
peratures of 100®, 109®, 117®, 126® and 187® for periods 
of time ranging from five to more than a hundred hours. 
The temperature range 110®-125® is most satisfactory. 
The optimum pH value for the precipitation of the 
aspartic acid was found to be 4.5. The conditions em- 
ployed by Emil i'ischer and by Engel were found to be 
unsatisfactory and it has been found possible to increase 
the yield to 70 per cent, of tlie theoretical. The melting 
point of the pure acid is 215®-217® in a closed tube. 

The oxidation of sugars: Fred W, Upson and M. H. 
Power. Glucose lias been oxidized by air in the presence 
of saturated lime water. The oxidation is slower than in 
the presence of more concentrated alkali as used by Nef 
but the products are qualitatively the same. Formic, 
d-arabonic, d-erythonic, glycollic, oxalic and carbonic 
acids aro among the oxidation products. Experiments on 
the speed of oxidation of glucose and fructose in the 
presence of six equivalents of NaOH have been carried 
out. Glucose and fructose oxidize at practically the 
sarao rate. The rate is no faster with oxygen under two 
atmospheres pressure than it is with air at atmospheric 
pressure. 

The oxidation of maltose in neutral and alkaline pot as- 
sium permanganate solutions: W. L. Evans and M. L. 
’WOLFROM. Maltose is oxidized by neutral permanganate 
solutions at 60° to acetic and carlwnic acids. In alka- 
line solutions oxalic acid is also an oxidation product in 
addition to acetic and carbonic acids. The oxalic acid 
production reaches a maximum ’at about 0.1 N alkali, 
while the carbon dioxide reaches a minimum at about this 
point. At higher aikalinities the oxalic acid diminishes 
in amount to a small degree while the carbon dioxido 
incroasos. 

The oxidation of propylene glycol in potasmm per- 
mangaiuite solutions: E. C. Hytree and W. L. Evans. 
When propylene glycol is oxidized in potassium perman- 
ganate solution at 0®, lactic acid is obtained as one of 
the oxidation products in addition to acetic and carbonic 
acids. Evidence was also obtained for the presence of 
lactido in the reaction mixture. From a consideration of 
the possible oxidation mechanisms it is highly probable 
that lactic aldehyde is an intermediate compound in the 
formation of lactic acid under these experimental con- 
ditions. 

The relation between moleoular atruetwe and odor in 
tri-auhstituied beTusenea, DeiivaUvea of para-meetlh 


owy-acetophenone, M. T. BOoebt and L. Gubtin. Trl- 
snbstitoted bensenes carrying three osmophores in 1:3 s4 
arrangement are not always odorous, even when suffix 
ciently volatile. Although 4-zn6thoxy'aoetophenone itself 
|s a perfume substance, the introduction of the osophores 
NO|, NH|, N« or ON, in position 3, results In odorless 
products. Certain new hypotheses are advanced concern- 
ing steric hindrance. The following new compounds are 
described: — the S-sulfo, 3-amino, 3-acetamino, 3-p-nitro- 
benzal amino, 8-iodo, 3-iodochloride, S-lodoso and 3-cyanb 
derivatives of 4-inethoxy'acetophenone ; and from the 
3-amino, the corresponding diazo perbromide, azido, dia- 
zoamino and aminoazd derivatives; also the 3-iodoBo-4-hy- 
dvoxy-acetophenone. 

The aynthesia of new rose aloohoU of dtroncllol-rho' 
dincl type: M. T. Booert and E. M. Bloouu. lodohy- 
drin acetates wero condensod with sodio acetoacetic ester 
at 0®, the products hydrolyzed to the keto alcohols, and 
the latter subjected to Barbier-Grignard reactions, the 
primary-tertiary glycols first formed losing water with 
production of the desired olefin alcohols. Dimethyl -hexe- 
nol8,-^heptenol8, — octenols, etc., wore thus obtained from 
acetopropanol, acetobutanol, etc. Some of these products 
have fine rose-like odor. The odor of others is more of 
cedar oil type. Various new intermediates were synthe- 
sized in the course of the investigation, and some old 
methods of preparation were improved so as to give 
greatly increased yields. 

The decomposition of benayl ethyl ether in air: Balfh 
0. Huston, Benzyl ethyl ether appears to be less stable 
in air than the simple dialkyl ethers, the aryl alkyl ethers 
or the diaryl ethers. Its decomposition apparently takes 
place according to the following scheme : 

O H 

C.H,CH,OCH,CH, -> CAC — OCH.CH, 

in 

H H 

CI,H,C — O — CH,CH, = C,H,C + OH,CH,OH 

<Ih il 

The benzaldehyde formed is then further oxidized to 
benzoic acid: 

H 0 

C^,C->C,H,COOH 

« 

Those changes take place when the pure ether (B. F. 
185®) is allowed to stand for several weeks in an ordi- 
nary ground glass stoppered bottle. A small amount of 
the ether when placed on a watch glass and allowed to 
stand over night deposits crystals of benzoic acid. Ben- 
zyl alcohol is not oxidized under similar conditions. Sin<^ 
benzyl alcohol and acetaldehyde were not found in the 
decomposition products, it appears the OH| group be- 
tween the oxygen and phenyl group is the main point 
of attack. The effect of other alkyl groups on the sta- 
bility of the GH| between oxygen and phenyl group ii 
being studied. 

B. K Benshaw, 

8eer0t9ry 
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THE INTERIOR OF THE EARTH 

Science Service 

The earth is built somewhat on the same principle as 
an old-faaI)joned metabeored golf ball around which arc 
wrapped sevoml layers of lighter material ending in a 
thin surface crust. The metal core is pure iron or an 
alloy of that metal with nickel, according to a report to 
the Washington Academy of Sciences of Drs. E. I). 
WUUamson and L. H. Adame, of the Carnegie Institu* 
tion of Washington. 

Discussing this report with a Science Service reporter, 
Dr. Adams said it was possible that the inmost core of 
the earth might bo gold, or platinum, or other metals 
heavier than iron, but that it was practically certain 
that the center of the earth was an irregular sphere of 
iron about 4,200 miles in diameter. From the outer edge 
of this core, which is not sharply defined, to the surface 
is about 1,800 miles, and this distance is divided into 
three layers. 

Next to the central iron core, Drs. Williamson and 
Adams relate, is a sort of mixed layer of iron and of 
rock, wliich extends with a gradually diminishing pro- 
portion of iron to within about 000 miles of the surface. 
Above tliis is a layer of rock, resembling that found at 
tlie surface but containing more magnesia and less sili- 
cates. Finally, there is the surface crust, about 35 miles 
thick, consisting essentially of the granitic rocks. 

All this insight into the earth's anatomy is afforded 
through n study of the velocity of earthquake waves 
through the earth, mathematical considerations having 
to do with the mass of the earth as a whole, and a study 
of meteorites, whose average composition is believed to 
closely resemble that of the earth as a whole. For ex- 
ample, it is known that the density of the whole earth 
is about 5.52 times that of water, while the average 
density of the surface rocks is only 2.7. There must 
therefore be something heavier inside, 

Pr(!flfiure has something to do with that, as by squeez- 
ing the material of the rocks closer together it would 
make them denser, but the authors of the report state 
tills would not be enough to cause such a great increase 
of density as is needed to explain the average density 
of the earth. The pressure at the center of the earth is 
calculated to bo about 25,000 tons to the square inch. 

A PORTABLE SEISMOMETER 

Science Service 

TitE invention of a portable seismometer or earthquake 
meafluring instrument, cheap, accurate and easily set up, 
was announced by Dr. Arthur L. Day, director of the 
Geophysical Laboratory of the Carnegie Institution of 
Washington, in a lecture before the institution on No- 
vember 27. The new instrument will be used in a study 
to bo made of earth movements in California. A speoi- 
men instrumenS exhibited at the lecture recorded the 


vibrations due to the movement of heavy trucks on the 
street outside. 

The advance over the older type of seismometer made 
through the inventioin of this new type may be measured 
from the facts that the old type costs several thousand 
dollars, weighs tons and occupies a large amount of 
space, while the now instrument costs about $25 and may 
be quickly taken down and packed in an ordinary suit-' 
case. 

^he principle of the new invention is the twisting 
effect of earth movements upon a piece of fine vertical 
wire to the middle of which is attached by one side a 
small weight. The ends of the wire are fastened to a 
framework which in turn rests upon a solid pier of 
masonry or other structure fastened securely to the 
earth 's surface. Earthquakes move this framework 
while the attached weight remains still. This results in 
a twisting of the wire which is measured by the reflection 
of a beam of light from an attached mirror. A continu- 
ous record is possible by directing the beam of light upon 
a roll of photo'flonsitive paper revolved by clockwork. 

The apparatus itself seems extremely delicate to meas- 
ure such a crude force as an earthquake. The wire is 
similar to the ordinary electric light wire filament and 
is about seven and a half inches long. The attached 
weight is a piece of copper about four fifths of an inch 
long and one tenth as thick, the mirror is about one 
sixth by one tenth of an inch. 

Astonishing results have been obtained from the two 
of these little seismometers in use since last February in 
Pasadena, California. The Japanese earthquake was re- 
corded in great detail from the beginning to the end. 
No little tremors in California go unrecorded. The de- 
vice is sensitive to the passage of a street car at a dis- 
tance of three quarters of a mile, while a railway train 
at a somewhat greater distance left a characteristic 
record. 

Important practical applications are expected to follow 
the installation of numbers of these little instTuments 
at different parts of California. It will easily be pos- 
sible not only to record each quake, but to determine its 
direction and to track it to its lair, The machines may 
also be used for the recording of artificial earth- 
quakes" produced by the explosion in abandoned mines 
of left-over war explosives. Placed at varying and con- 
siderable distances from such explosions the record 
would be of great importance in determining little-known 
conditions in the deeper crust of the earth through 
which the waves would pass, conditions which might 
throw much light on the origin of quakes. 

The instrument now in Pasadena accurately recorded 
a similar explosion 60 miles away last month when 115,- 
000 pounds of blasting powder were set off at Palos 
Verdes. 

Old fashioned seismometers or seismographs have been, 
because of their esQMmee^ rather a rarity in this country* 
Wirii this new devise It now beoomes possible to set 
a multitade efi earthquake reoordiiig etaUens to 
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THE CONTRIBUTIONS OF PASTEUR 
TO MEDICINE AND HUMANITY^ 

In his dloge of Littre, Pasteur, speaking of the 
Greeks, says these words : "Ce sont eux qui nous out 
legud un des plus beaux mots do notre languo, le mot 
enthousiasine — un Dieu int&icur. La grandeur de» 
actions humaiues se mesure k I’inspiration qui les a 
fait, naitre. Heureux colui qui porte en soi un 
dieu. , * 

Enthusiasm — a God within! Happy indeed is ho 
who boars this “God within”! The son of a tanner, 
8 non-oommissioned officer of the Armies of Napoleon, 
Pasteur was born at Dole in the Franche Compt4 ou 
27 December, 1822. His first studies were at tlie Col- 
Ikge d’Arbois, whither his parents moved while he was 
yet a baby. In 1839, he entered the Lycee of 
Besan^on, where he received his Baocalaureat ks arts. 
In 1842, he became Bachelier es scienoes. In the same 
year he entered the ficole normale superieur, fifteenth 
out of a class of twenty -two. Dissatisfied with this 
rank he resigned and went to Paris to an institution 
directed by a compatriot in the impasse des Feuil- 
lantines. There he followed courses at the Lye^ St. 
Louis and listened to the lectures of Dumas at the 
Sorbonne. At the end of the year, ho was admitted 
fourth in rank to the Ecole normale. Not remarkable 
os a student, ho was classed seventh in his examina- 
tions for license, and third out of four candidates who 
were received at the Concours d'agr^ation ; and when 
he presented himself for his Doctoral, his two theses 
received but mediocre appreciation. 

But this modest student bore a “God within” which 
led him on his way. That pathway was singularly 
straight and direct, for, as has been pointed out by 
many, the logical sequence throughout all Pasteur’s 
work is striking and remarkable. 

Beginning as a chemist he was led fatally into ques- 
tions of general biology and thence to questions of 
pathology and therapy, animal and human. To the 
careless eye the way might seem winding and beset 

1 Address delivered at the Sorbonne on May 22, 1928, 
on the occasion of a meeting organised by the American 
Oommittoe for the Commemoration of the Pasteur 
Centenary. 

* **They have given us one of the most beautiful words 
of our language, the word enthusiasm — a God within. 
The grandeur of the acts of men is measured by the 
in^iration from which they spring. Happy is he who 
bears a Clod within! 
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by digressionB, bat from the patient labors of his 
early days to the triumphs of his maturity eaeh ob- 
servation led so naturally to tlie other — from bis 
earliest stndies in crystallography to his work on 
rabies— that the story of Pastenr^s contributions to 
hamanity and medicine is the story of his scien- 
tific life. 

Eahlt Studies in Grystallography 

In the course of his studies between 1848 and 1863, 
while repeating certain measurements of crystals of 
tartaric and pnratartaric acid and their salts which 
had been made by Provostaye, he observed that the 
crystals of the tartrates bore hemihedral facets like 
those of quartz ; the crystals were dissymmetrical, the 
facets occurring only on the right side; solutions 
rotated polarized light to the right. Crystals of the 
paratartrates, on the other hand, although chemically 
identical, bore like facets symmetrically arranged on 
both aides; their solutions were optically inactive. 
This led Pasteur to fancy that a relation might exist 
between the asymmetry of the crystals and the optical 
activity of their solutions — a relation like that between 
the asymmetrical crystals of quartz and the optical 
activity of blocks cut from them. 

Struck by a statement of Mitscherlich that one of 
the salts of paratartaric acid gave rise to asymmetri- 
cal crystals similar to those of the corresponding tar- 
trates, Pasteur discovered that, in reality, when this 
salt was crystallized it resolved itself into two groups 
of dissimilar, asymmetrical crystals of tartaric acid, 
which were reciprocally symmetrical; that is, each 
was as the image of the other in a mirror. The one 
group bore hemihedral facets on the right, the other, 
which was new to science, on the loft Solutions of 
the one deviated polarized light to the right, of the 
other, to the left. 

The rotatory power residing in solutions of these 
crystals, Pasteur ascribed to like dissymmetry in the 
atomic structure of the moleculfes. 

In this fruitful hypothesis as to molecular structure 
lay the germ of the theory of stetiso-ehemistry. 

More than this, Pasteur observed that in fermenta- 
tion of solutions of paratartaric acid, associated with 
the growth of a common mould {Penidliam glaucum) 
the organism, in its development, consumed the dex- 
tro-rotatory component of the salt, thus changing an 
optically inert solution of paratartrates to a laevo- 
rotatory solution of tartrates. 

Considering, in connection with these studies, the 
optically active character of the principal constituents 
of living bodies, such as the albumens, the celluloses 
and the sugars, Pasteur conceived the importance of 
molecular dissymmetry in the phenomenon of life. 

In these initial studies Pasteur one day broke a 
piece from an octahedral erystal and dropped the 


injured crystal again into its mother liquid. With 
the renewed growth of Ute erystal a special activity 
was evident at the injured spot; in several hours t)m 
crystal had assumed its original form. And Pasteur, 
whose active mind always cast about for the ultimate 
significance of bis observations and discoveries, called 
attention to the circumstance that the cicatrization and 
repair of wounds might well be compared with this 
physical process. 

In 1849 Pasteur was made professor of physics in 
the University of Strasbourg. There in the same 
year, he married Marie Laurent, daughter of the 
rector of the university — a noble woman who through- 
out his life was his patient and devoted eompanion 
and helpmate, his assistant, his adviser, his inspira- 
tion. 

Fermentations 

Later, in 1864, when professor and dean of the 
faculty of sciences in Lille, the father of one of his 
pupils laid before him certain difficulties in the 
making of alcohol from beets and Pasteur began the 
study of fermentations. Here from the beginning it 
was his earlier experiences that guided him on the 
way. 

The growth of yeasts in association with fermenta- 
tion had been known and discussed from the days of 
Leeuwenhoeck in 1089, but despite the observations 
of Schwann and Cagriard-Latour, purely chemical 
and physical explanations still reigned. Fermenta- 
tion, according to the prevailing ideas of the day 
(Liebig), depended on the breaking down of the 
molecule by decay and disintegration, set in motion 
by the presence of some dead nitrogenous material. 
Pasteuris observations had shown him that, excepting 
in the presence of a living substance, molecular dis- 
symmetry, which renders a body optically active, dis- 
appears with the breaking up of the original mole- 
cule. On the basis of his experience he was convinced 
that a dissymmetricjil disposition of the elementary 
atoms of the molecule on which optical activity de- 
pended, could he created only through the interven- 
tion of some vital process. That vital process was the 
growth of a yeast. 

In the fermentation of potato amyl alcohol is pro- 
duced which is laevo-rotntory; but the molecular con- 
stitution of the amyl alcohol is too far removed from 
that of the sugar from which it is derived to retain 
the molecular dissymmetry and the optical activity of 
the sugar molecule. In the creation of such a sOb- 
stance some vital process must have intervened. The 
question of lactic acid fermentation was especially 
intriguing to Pasteur because Liebig had asserted that 
here no yeast was present But Pasteur showed 
dearly that this fermentation was depgnd^t up<^ a 
living organism, a bacillus, so small that Us pre stos 
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tmd escaped the notice of ottiers* Tlie Organiaoi was 
the ferment* At first he called it a yeast, so anim- 
portent to him was its form. As Delezenne has said, 
is not in form, it is above all in fnnctional apti- 
tudes that Pasteur found the proof of the specificity 
of inioTO>^rgani8ms. For the first time morphology 
made way for physiology in the definition of speoiea*'* 
He showed that the ferment reproduced itself, and at 
the very beginning he asserted : ‘^The purity of a fer- 
ment, its homogeneity, its free development without in- 
terference, with the aid of a nutrient medium adapted 
to its individual character, this is one of the essential 
conditions for good fermentations/’ And again; 
in the saccharine, albuminous, clear solution one sow 
the yeast of beer rather than that of lactic acid, it 
is the yeast of beer that will develop and with it alc50- 
holic fermentation, although there be no change in the 
other conditions of procedure. One must not infer 
from this that the chemical constitution of the two 
yeasts will be identical any more than that the chem- 
ical constitution of two vegetables is the same because 
they have lived on the same soil,” In other words, 
he pointed out the specificity of these organisms and 
their specific physiological action. Finally, in an ex- 
periment of great beauty and simplicity he demon- 
strated the growth of micro-organisms with fermenta- 
tion in a liquid free from organic nitrogenous matter. 

“Alcohol fermentation,” said be, “is an act related 
to life, with the organisation of the globules (yeast), 
not with death or the putrefaction of these globules.” 

In connection with these studies he pointed out that, 
“Each cell of yeast has properties of species and of 
race which it shares with the neighboring cells, and, 
moreover, special characteristics of its own which it 
may transmit to its progeny.” Thus he called atten- 
tion to variations of species, and in the end gave to 
the manufacturers of beer the precious principle of 
the selection of yeasts. 

In 1869 he was nominated administrator of the 
£eole noitnale and assistant director of scientific 
studies. 

The development of a method designed to secure pure 
cultures from fluid media, the use of culture media of 
known composition, and the careful chemical study of 
products of decomposition all belong to this early period 
of Pasteur's life and were achievements of the deepest 
significance. . . 

Buttbic Acid Fiermektatiok— Anaerobes 

Upon these studies followed naturally the demon- 
stration of the dependence of butyric acid fermenta- 
tion on an organism which could develop only in the 

* XOQth Aaniversery of the Birth of Pasteur, Bulletin 
de I'Academie de mddiciae, 8, series, tome LXXXVIXl. 

«Herter, Johns Hopkins Hosp. Bull, 1903, XIV, 326. 


absence of free oxygen — the discovery of anaSrobes. 
He ^wed how, in a fluid medium, the action of 
anaerobes follows that of the airobes which use up 
the oxygen and by the film which they fom on the 
surface of the liquids prevent its further entrance, 
thus preparing the way for the anaerobes in the 
depths* 

Spontanboob Qenebatiom 

Then, naturally (1860—1876), came the famous 
studies on spontaneous generation undertaken against 
the advice of his doubting masters, Biot and Dumas. 
On the basis of careful and well-conceived experi- 
ments he demonstrated the universal presence of bac- 
teria in air, water, dust \ he showed the variations in 
difierent regions of the bacterial content of the air; 
he demonstrated the permanent sterility of media pro- 
tected from contamination, and he insisted on the in- 
evitable derivation of every living organism from one 
of its kind. “No,” he said, “there is no circumstance 
known to-day which justifies us in affirming that 
microscopic organisms have come into the world with- 
out germs, without parents like themselves. Those 
who make this assertion have been the playthings of 
illusions or ill -made experiments invalidated by errors 
which they have not been able to appreciate or to 
avoid.” In the course of these experiments he dem- 
onstrated the necessity of reliable methods of sterili- 
zation for instruments or culture media, of exposure 
for half an hour to moist heat at 120* or to dry air 
at 180*. And behold! our modern procedures of 
sterilization and the basis of antiseptic surgery. 

Studies on Vineoab 

Then came the studies on vinegar, undertaken in 
an attempt to relieve the embarrassment of an impor- 
tant national industry, and the demonstration that the 
formation of vinegar was a process of oxidation and 
dependent upon the development of micro-oigaxiism, 
Mycoderma aceti, which forms a pellicle on the sur- 
face of the liquid and serves as a conveyor of oxygen 
from the air without to the alcohol within, from 
which it gains its sustenance. He resolved simply 
and practically all the important questions at issue 
in oonnection with the protection of the manufacturers 
of vinegar. In the course of his studies he showed 
that in the absence of alcohol, its diet of choice, 
Myooderma, might go farther and attack and dis- 
integrate the acetic acid, the product of its own 
creation* This not only explained certain annoying 
phenomena associated with vinegar production, but 
wras the first demonstration of the abilify of a living 
organisoqt to destroy the product of its own develop- 
ment 

It k most interesting to note, by the way, that in 
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studying enfeebled, ^^diseased’’ mycoderma, as lie 
called it> he likened the oxidizing activity of the 
micro-organisms to that of the red corpuscles of the 
blood whose function it is to carry oxygen to the 
tissues, and asked himself what might happen in the 
human body if the diseased red blood corpuscles were 
inadequate to tlieir task of oxidation. 

Fascinating and interesting it is to see how, all 
along the way, his fertile, active mind sought the 
parallels between his observations and the diseases 
and injuries of man. 

Certain manufacturers had taken advantage of his 
previous work and had secured patents for their own 
interest. To prevent the repetition of such a pro- 
cedure before announcing a “new industrial procedure 
for the folirication of vinegar” he took out a patent 
himself, and threw it open to the public. 

Diseasks ov Wink 

Then he passed to the studies of the diseases of 
wines (1865) which ho found once more to be due to 
the development of living organisms. It was easy to 
prevent their development by sterilization, but how 
could this be done without destixiying the wine 9 In 
the end he showed how the further development of the 
bacteria could bo inhibited by rapid heating to 55® 
in closed vessels, at the proper period, and we have 
the process of ^^PasteurizOftionF^ • 

Diseases of the Silkworm 

The silkworm industry, so vital for France, was in 
sore distress. An epidemic disease increasing in 
severity was ruining the population of the south, who 
appealed to the government. Pasteur, a chemist, who 
knew nothing of the silkworm or its diseases, was re- 
quested to undertake the inveijtigationa into the na- 
ture of the disease and measures for its prevention. 
For six years, from 1865 to 1871, he gave his whole 
time to this work. 

The silkworms, raised from ]^he egg by exposure to 
gentle heat at the moment when the first leaves of the 
mulberry tree are opening, are covered immediately 
by young loaves upon which they feed. The worms 
seem to sleep as they clothe themselves with one skin 
after another from which, in succession, they moult. 
After the fourth moult, they pass through several 
days of extreme activity and voracity, following which 
they climb upon sprigs of heather carefully set out 
for them and form their cocoons. In the cocoons 
they remain for fifteen days. After this the moths 
emerge, sex-union occurs, and six hundred to eight 
hundred eggs are Imd by each worm. If it be de- 
cided to use the cocoon for the manufacture of silk 
they are smothered in a vapor bath six or seven days 
after the worm has ascended the heather twigs. If, 
however, it be desired to collect eggs for the next 
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brood, the emergence of the moth ie awaifted. When 
a brood appears especially good, through the regular 
development of its worms and the beauty of the 
cocoon, it is saved for its eggs. 

For twenty years this disease had existed, and 
despite the importation of eggs from foreign coun- 
tries, it had become worse and wojrse; it was known 
as Pebrine because of little, black, pepper-like spots 
which developed upon the diseased worms. In the 
diseased worms and in the eggs there had been found 
small, round corpuscles (psorosperms) which were 
regarded as evidence of the disease, and Osimo of 
Badua had already suggested that eggs should be 
saved for cultivation only from worms which did not 
contain corpuscles. But this measure had not been 
carried out with any regularity, and the true nature 
of the disease remained unknown. 

In two years Pasteur solved the main problem. 
Although slow at first to recognize the infectious na- 
ture of the “corpuscles,” he finally demonstrated that 
they wore the infectious agents, that they might be 
introduced through the gastro-intestinal tract from 
leaves soiled by diseased worms; that they were 
hereditarily transmitted through infected eggs. He 
saw that the secret of protection lay in the micro- 
scopical examination of the moths at the time of their 
emergence from the cocoon, and that where more than 
10 per cent, of these moths were “corpuscular,” the 
eggs should not be used. By maintaining the cocoons 
at a temperature of 25® to 30® II, the emergence of 
the moths was hastened by five days. Test cocoons 
were submitted to high temperatures and where the 
number of diseased moths was too great, the attempt 
to collect the eggs was abandoned and the mtire 
brood was used for the cocoon. 

But this was not the whole story. Although, under 
these methods, the recovery of the silk industry 
seemed to be promised, yet there were puzzling cir- 
cumstances, Sometimes the disease seemed to pre- 
cede the appearance of the corpuscles; this might in- 
deed occur in experimental infection of the worms. 
One day, with a despairing gesture, Pasteur an- 
nounced to his colleagues that they must begin agiun; 
there were two diseases ! 

But in due time he solved the problem of the other 
disease, a sort of typhoid or cholera of the silkworm 
due to organisms widespread in nature. This mftlady 
was generally transmitted from worm to worm 
through the sticky excrement shed by diseased animals 
upon the leaves upon which they fed. Flach 0 fie 
as it was called, occurred alongside of P«fbrtns and 
had thus caused considerable confusion. Flaohme 
also was an hereditary disease. 

With this knowledge the neomaiy prophylactic 
measures were soon d^ised. Pasteur had but to add 
to his fortinOT directions: “One ahonld never for 
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«gfli broods wbiob have ghown from the fourth moult 
to the oocoou^ any lauguiahiDg worms^ or which have 
shown definite evidences of flaeherie/’ end the silk- 
worm industry waa saved* 

In the course of these studies Pasteur made obser- 
vations of great interest. He found, for instance, 
that the period of inoubation of the disease varied 
according to different circumstanoes ; that when the 
infections agent was carried from worm to worm 
through a series, the period of incubation was short- 
ened. Repeated passages of the parasite through snc- 
cesaive hosts increased its virulence. 

He noted the difference between the period of in- 
cubation in worms infected by means of hypodermic 
injections and those acquiring the disease in the usual 
manner — the influence on the period of incubation of 
the portal of entry: he recognised that although the 
infectious agent was widespread, almost always pres- 
ent, the disease did not always arise; some worms 
seemed to resist infection — in other words, there were 
variations in resistance and susceptibility of the host. 

As Duclaux says, he had brought the great ques- 
tions of contagion and heredity into the field of ex- 
periment. 

At about this time, the study of a mould, Mucor- 
mucedo, led him to appreciate the possibility of the 
anaerobic life of a'irohic species and the variations in 
form of an organism which may accompany the vari- 
ations of the media in which it lives. 

He then returned to his studies of ^vine, led by 
the desire to discover whence came the organisms 
which caused the alcoholic fermentation of grapes. 
By simple but ingeniously devised experiments, he 
showed that these organisms, Saccharomyces, were 
widely distributed and were to be found on the sur- 
face of the individual grapes. But they appeared 
only at a definite time in the development of the 
grape, at a fixed season of the year. On the other 
hand, the mucor parasites capable also of producing 
a fermentation were present at all times in the soil. 

And his alert mind, ever seeking analogies between 
these processes in the vegetable kingdom and human 
disease, led him to these prophetic reflections : 

May we not, by analogy, be justified in the belief that 
cue day simple and easily applied measuros of preven- 
tion will arrest those scourges which at one blow deso- 
late and terrify whole populations such as the terrible 
disease (yellow fever) which has recently invaded Sene- 
gal and the Valley of the Mississippi, or that other 
(bubonic plague) , more terrible perhaps, which has raged 
on the be^B of the Volgat 

In 1874 there came to Pasteur from Edinburgh a 
grateful and appreciative letter from Joseph Lister, 
who called attention to the beneficent results which 
had followed the application of hi« principles, scrupu- 
loito cleanlinefis, antisepsis, to the practise of surgery. 


An era had passed— -the old black era of helpless- 
ness and uncertainty, of cruel doubt and hope de- 
ceived. The hand of the surgeon was freed. 

Anthrax 

While the old controversies concerning fermenta- 
tions and spontaneous generation still continued, the 
victory was already won, and more and more Pas- 
teur’s mind turned towards the practical application 
of his discoveries to diseases of higher animals and 
man. For this, as Duclaux has so clearly pointed out, 
he was well prepared. His demonstration of the 
specificity of micro-organisms, his observations on 
their life history, and especially of their nutritive de- 
mands, his studies concerning the increase and dimi- 
nution of virulence, of the variation, under different 
conditions, of the resistance of the host to infection — 
all these observations and conceptions had taken root 
in his mind and it is but natural that he should have 
turned to the study of infectious diseases in the higher 
animals. 

In 1877, he began the study of anthrax — a cruel 
disease, fatal to sheep and cattle, especially the 
former. Sometimes nearly half a fiock died in one 
season. There were special regions which seemed 
fatal, fields or hillsides on which sheep might not 
feed, over which they might not pass without acquir- 
ing the disease. To what was this duet For many 
years (Dolafond, 1838) the existence of little rodlets 
in the blood of animals dead of anthrax had been 
known and the question as to the infectious nature of 
these rodlets had been raised (Davaine, 1850). Pas- 
teur had discovered resistant spores in the bacillus of 
Flacherie, structures destined to preserve the life of 
the organism through long periods under adverse con- 
ditions. Koch, but a year before, had pointed out like 
spores in the bacillus of anthrax. More than this, 
Koch bad cultivated the bacilli in the aqueous humor 
of the eye and in fresh drops of the blood serum of 
the ox. These cultures he had carried through eight 
generations, and from them he had transmitted the 
disease to small animals. But some objectors still 
raised the question as to whether he might not have 
carried over some vague virus from one to another of 
these small cultures. 

Pasteur cultivated the bacillus in flasks containing 
fifty ec of neutral or slightly alkaline urine and suc- 
ceeded in carrying on these cultures indefinitely from 
generation to generation. The tenth generation was 
as capable of transferring the disease as the first. 
Here one could hardly imagine the transference of a 
virus other than the bacterium. Fowls were refrac- 
tory to the disease. 

Qas Gangrenk 

Daring Paoteur’s studies concerning the specificity 
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of tbe baoilloB of anthxaXi other observers in carry* 
ing: out inoculations from animals dead with the die* 
ease had produced a fatal illness without the presence 
of the bacteridia. Pasteur discovered in the blood of 
these animals another organism, a long bacillus, found 
normally in great numbers in the intestinal tract, 
which, after death, might enter the blood and develop 
more rapidly than does the organism of anthrax. 
When both organisms were introduced at the same 
time the animal died from septicaemia due to the mul- 
tiplication of the other bacteridium which he called 
Vibrio septique, before Bacillus anthracia had time to 
grow. The new organism, closely allied to the so- 
called gas bacillus of Welch, was anaerobic and pro- 
duced gas in the tissues of the animal infected — the 
familiar gas gangrene. 

In a communication to the Academy of Medicine 
made on April 30, 1878, Pasteur points out the danger 
of the entry of such organisms into the tissues, their 
relation to surgical gangrene, and insists on the im- 
portance of antisepsis in surgery. These are his clos- 
ing words: 

A few ago one of the members of the section 

on medicine and surgery of the Academy of Sciences, 
M. M. S4dilot, after having meditated long on that 
which he had learned in a brilliant career, found a 
rational explanation in the principles on which rest the 
so-called germ theory, and that this would give rise to 
a new surgery, already inaugurated by a celebrated Eng- 
lish surgeon, Dr. Lister, who, one of the first, had com- 
prehended its fecundity. Without professional com- 
petency, but with the conviction of the qualified 
experimenter, I shall dare here to repeat the words of 
our eminent oonfrCre. 

These were busy days in which Pasteur's vision, 
penetrating into many vistas, was constantly making 
fresh observations and new discoveries. 

Fowls he had found resistant to anthrax. But the 
organism of anthrax is readily killed at high tempera- 
tures, and the ordinary temperature of a hen is 43® 
or 44® C. If the lower third of the body of a fowl 
be held immersed in water at 26®, the body tempera- 
ture may be lowered to that of man or those animals 
susceptible to anthrax. But introduced into a hen 
with lowered temperature, the bacillus throve and 
multiplied, and the fowl died. 

Staphylococci and Streptoooooi 

New observations succeeded one another in rapid 
succession. In 1879, Pasteur discovered in abscesses 
of the skin little round organisms which grew in 
clumps like bunches of grapes, whence the name, 
Staphylococci, and later he found the same organisms 
in an instance of osteo-myelitis, which, forthwith and 
quite properly, he called an ‘^abscess of the bone- 
marrow.” 


In tins be found simiUr rooud oxigun* 

isma, arrmngedf however, in chaixis (Streploooeei) in 
the lochia of women with puerperal fever and in the 
diseased tissues of those who had died, and he sus- 
pected immediately that this organism was the cause 
of the disease. 

At a meeting of the Academy in a discuasian on 
puerperal fever, Pasteur, impatient, interrupted the 
speaker. ^*Tbat has nothing to do with the cause of 
the epidemic ; it is the doctor and his personnel who 
carry the germs from a diseased to a healthy woman.” 
And when the orator replied that he doubted whether 
suq^h an organism would ever be seen, Pasteur dashed 
to the blackboard and figuring a chain of streptococci, 
exclaimed, ”There, behold its picture.” 

In 1806 at the matemitS one woman in four died of 
infection; to-day at the Baudeloque (Calmette) the 
mortality is one in two thousand. 

In tlie words of Descoux, “Thanks to Pasteur, ma- 
ternity hosiptals are no longer ante-chambers of 
death.” 

Chicken Cholera — Vaccination 

Next, Pasteur took up the study of a disease of 
poultry, chicken cholera, a disastrous epidemic malady 
which played havoc in the poultry yards. A para- 
site had been discovered by others and suspected of 
being the cause of the disease. Toussaint had shown 
that the disease could be transmitted by the blood of 
the diseased chicken; but he had failed in his efforts 
to cultivate the germ. He sent Pasteur the head of a 
cock dead of chicken cholera. Pasteur found the 
small bacillus which failed to grow in ordinary media 
but developed rapidly upon that which his insight 
soon suggested, a broth made of the muscles of the 
chicken itself. The infectious agent entered by the 
gastro-intestinal tract, passed out through the excre- 
ment and was thus scattered about the poultry yards. 

In guinea pigs the organisms of chicken cholera 
produced only local abscesses, but retained their viru- 
lence; and Pasteur pointed out how such infected pigs 
inight, through discharging abscesses, spread the dis- 
ease — the fiirst example of carriers. 

One day, after a vacation, be inoculated some fowls 
with an old culture whidi bad stood, untouched, for 
some weeks; the birds were but slightly ill— and re- , 
covered. Wbat had happened 1 Ho inoculated the 
same fowls with fresh cultures; they remained unaf- 
fected. But fresh fowls, inoculated for the first time 
with these same cultures, died in the usual manner. 
The old cultures had lost their strength. Inoculation 
with iheae old, attenuated culturee had conferred 
piunity! Pasteur had made his greatest disooveryi 
that of the possibility of preventive vaccination I 

It was no mere aeoideht To his prepared mind the 
experiment had immediately suggested itself. The 
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uialQKjr with Jenner'a vnodnation againat smallpox 
was. instantly grasped-^n analogy in a disease 
known to be due to a miero-organism I The attenua- 
tion of the virulence of ihe cultures depended on their 
age. According to the age of the eultures, every de- 
gree of attenuation could be obtained. The oharacter- 
isties of each generation of cultures were hereditary 
and fixed. Pasteur, as Roux has said, obtained races 
of virus as gardeners obtained races of flowers. 

It waa not so much that a method of preventing a 
disastrous disease of poultry yards had been found; 
the door had been opened. 

Pasteur had meditated and speculated on many pos- 
sibilities. Among other things he had noted that in 
certain cases, instead of killing rapidly, chicken chol- 
era passes into a chronic state, the fowls succumbing 
only after weeks and months of languor. But when the 
parasite is grown from these birds, its virulence, con- 
trary to what one might expect, is exalted to a maxi- 
mal degree. And he observed that this interesting 
example of the combat between host and parasite 
found an analogy in those instances of rabies with 
long periods of incubation. Rabies already was in 
his mind. He was ever reaching for analogies. 
Among his papers of this period is a project for the 
study of plague such as that later and so fruitfully 
carried out by his pupil, Yersin. 

Pbophylaxis of Anthiux 

At the same time Pasteur was still pondering upon 
the subject of anthrax. The neighborhood of a pit 
in which diseased animals were buried was notably 
dangerous. He had demonstrated living spores on 
the surface of the earth as long as twelve years after 
burial of the animals. How could these spores on the 
surface of the earth stand the dispersing influences of 
wind and rain^ Where did they come fromf Could 
it be that they arose from the depths? If so, how? 

One day while walking in such a field freshly har- 
vested, he noticed certain spots which differed from 
others in colour. These were the areas in which dis- 
eased animals had been buried. He examined them 
closely. The soil was thickly covered with the cast- 
ings of earth worms;' and the truth flashed upon him. 
It was ^ earth worfri in its silent labor of aSration 
and drainage of the soil, burrowing to the depths and 
bringing again to the surface those particles which it 
deposits in its little spiral eastings, it was tlie earth 
worm that brought to the surface again the spores of 
anthrax. He demonstrated spores in worms and in 
castings— and straightway an important measure of 
prophylaxis became apparent, namely, that diseased 
anjmals, if they could not be disposed of otherwise, 
should be buried only in dry, barren, sandy soil. 


VAoonirATiOK AOAXWBT AwsmuiAx 

The minister of agriculture demauded that Pasteur 
investigate a method of treatment of an th rax intro- 
duced by a veterinarian in the Jura. In the course 
of this study he was giv^ two cows which had re- 
covered from the disease. They resisted inoculation 
with virulent cultures. They were immune. Vacci- 
nation was possible. But how produce the vaccine? 
The spore-producing characteristics of the anthrax 
bacillus rendered this procedure difficult and pus- 
sling. The organism does not grow at temperid^M 
above 44®. Between 42® and 43®, however, the 
spores are no longer formed. If cultures are kept at 
this temperature for about a month, the time comes 
when they cease to grow on transference. With the 
age of the culture, virulence for sheep, rabbits and 
guinea pigs diminishes rapidly and progressively until 
it disappears. The characteristics of the organism at 
each age are stable, but the virulence may be raised 
immediately by passing them again through succes- 
sive living subjects, beginning with the young, which 
are most susceptible, and passing the organisms 
through successively older animals. The analogy with 
the bacillus of chicken cholera was complete. Might 
not the cause of some spontaneous epidemics be the 
re^tablishment of virulence in an organism which 
had reached a degree of attenuation so great as to be 
almost if not quite innocuous? 

It was but a step to vaccination against anthrax 
with attenuated cultures. And when he was ready, 
the efficiency of the measure waa demonstrated in 
dramatic fashion. Before a large audience, fifty 
sheep were inoculated with a highly virulent culture 
of anthrax. Twenty-five of these sheep had previ- 
ously been vaccinated with attenuated cultures. The 
non-vaccinated sheep all died; the vaccinated all re- 
covered, A reliable measure of prophylaxis against 
anthrax had been established. 

Swine Feveb 

In March, 1882, Thuillior, at Pasteur's request, be- 
gan the study of swine fever, a fatal and widespread 
disease. The pathogenic organism, a small bacillus, 
was soon isolated. Pasteur remembered his observa- 
tions on the organism of rabbit septicaemia which he 
had found a year or so before in the saliva of a 
child with rabies. Although harmless for old guinea 
pigs, this organism was virulent for the young. 
Passed through a series of young animals, the viru- 
lence was so far raised that it became pathogenic 
for the old as well. But he had made this striking 
observation: 2n the course of its passage through 
guinea pigs the organism had lost its mrulence for 
rabbits. In these regions where swine fever pre- 
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vailed, epidemics were frequent among pigeons and 
rabbits. The bacillus of swine fever killed pigeons 
rapidly and by passing the organism through a series 
of pigeons, its virulence, both for pigeons and for 
swine, could be raised to a degree considerably above 
that attained by strains carried alone from hog to 
hog. The same bacillus killed rabbits, but, although 
on successive passages through rabbits its virulence 
was augmented for them, the virulence for swine be- 
came progressively diminished, so that in the end an 
attenuated organism was obtained— H^apable of trans- 
mitting to swine a mild disease only, from which they 
recovered with an immunity lasting at least a year. 
A method of vaccination was at hand. Swine fever 
in its turn was conquered. 

Habies 

That the mystery and the hopelessness of rabies had 
long been in Pasteur^s mind is dear from the occa- 
sional references to the disease that appear in his 
earlier studies. 

In 1880 the opportunity came to observe a patient 
in the wards of Lannelongue. From the sputa, as 
has been mentioned, he had obtained the bacterium 
of rabbit septicaemia which later turned out to be 
the pneumococcus of Fraenkel. All further attempts 
to cultivate a pathogenic organism failed. By intro- 
ducing subcutaneously bits of the central nervous 
system, he had transferred the disease, but the period 
of incubation was distressingly long and uncertain, 
amounting sometimes to months. 

Finally, by introducing bits of the substance of the 
medulla of affected animals under the dura mater of 
the brain, he succeeded in transmitting the disease 
with certainty, with an average incubation period of 
about fourteen days. 

And then, guided by his experience with other 
organisms, which he had studied, he succeeded, by! 
repeated passage from rabbit to rabbit, in obtaining 
a virus of great strength an<\ of an incubation period 
of a maximum of seven days. 

By passage through monkeys the virus could be 
attenuated to such a degree as to be nearly harmless 
on subdural introduction into the dog. These inject 
tions conferred immunity. 

He reflected on the long incubation period following 
the bite and the short period which elapsed between 
the inoculation and the outbreak of the disease when 
the strong virus from rabbits was used. Might one 
not, by subjecting the cords of these rabbits to the 
action of oxygen in dry air, produce an attenuated 
virus wliich would yield a safe vaccine? And with 
such a vaccine with a short period of incubation, 
might one not hope, even after the patient was bitten, 
to produce immunity against the more slowly devel- 
oping virus introduced by the bite? 


Cords of rabbits dead with malignant rabies of an 
incubaction of seven days were subjected to the action 
of oxygen in jars containing a little caustic potash. 
Attenuation was readily obtained.* By subcutaneous 
injection daily of bits of these cords of progressively 
increasing virulence, it was possible to immunise dogs 
to the most virulent material even if introduced under 
the membranes of the brain. 

At this point in his studies there was brought to 
his laboratory a little Alsatian boy who, sixty hours 
before, had been terribly bittai by an obviously mad 
dog — bitten in such a manner that the development 
-of the disease seemed certain. 

Pasteur took counsel with his friends, and acted. 
He Buffered, in silence, cruel anxiety. In nine days 
the little boy had finished his treatment and had re- 
ceived, Anally, injections of the most virulent mate- 
rial, material tested step by step on control animals. 
The boy was saved. Others followed. The almost uni- 
versal success of the treatment if begun early, was 
proven beyond a peradventure. 

In 36 years, out of nearly 46,000 patients brought 
to the laboratory at various periods after the bite, the 
mortality had been but three per thousand. 

The name of the master and the fame of his accom- 
plishments were on the lips of all the world. Honors 
poured upon him. National subscription built the In- 
stitute, that Institute of which he has said: **Thero 
is not a stone which is not the material evidence of a 
generous thought,” and there and in all lands thou- 
sands of his disciples continue the work that he 
initiated. 

This, in brief, is the story of Pasteur's contribu- 
tions to medicine. 

And the man? 

An artistic nature, gifted with powers of design 
that, early in life, seemed to point to another career. 

A sensitive, poetic spirit which betrays itself again 
and again in the charm of his language. But the 
emotions of the artist and the poet were controlled 
by an overpowering love of truth and the censorship, 
in matters of science, of a Puritan conscience. 

He wag a noble example of the disinterested stu- 
dent. When asked by the emperor why he sought 
no material advantage from his discoveries he replied : 
^'In France men of science would consider such an act 
unworthy.” 

He was intensely human — human, if one mAy say 
so, in his very humanity, for with all his love of pure 
science, he was forever asking himself how he might 
use hie achievements for the benefit of his country and 
his fellows; human in his tendcr-henxtedness and gen- 
tleness and love for animals ; human in his impatience 
toward opposition, for he was not always patient 

the sense, possibly, only of a diminution in the 
numter of organisms. 
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undar enticaam^ aipaoiall^ if that <^tid6m veane born 
of {>rejadice or aupportad by careless or ill-formulated 
experiments or observation— against such opposition 
hia polemics were sharp ; nor in hours of work was he 
especially tolerant of those futile interruptions which 
are the despair of the student; human in his devotion 
to his parents and to his family^ and in his profound 
patriotism. 

From the foundation of tlie institute to the day of 
his death, in 1895, his quiet life among his friends 
and his students in the laboratory was a long triumph. 
As it has been said of Jeanne d’Arc, so was it true of 
Pasteur — he had become a legend while yet he lived. 

Early in his career ho had risen again from a phys- 
ical blow tiiat too often saps the vigour and initiative 
of the strongest. The “Qod within" carried him for- 
ward and onward over obstacles and through trials 
that would have baffled another. 

Now, he was tired The loving homage of grateful 
humanity was almost a burden. But he lived to see 
the first of the harvest, and he died with the world at 
his feet. 

In the 40 years of his active life Pasteur laid the 
basis of our knowledge of infections and infectious 
agents from which such inestimable blessings have 
flowed; he ‘^revivified the biological sciences” (Her- 
ter), but more than this, as Widal has well said, he 
introduced into medicine accuracy and precision of 
technique and the habit of experimentation — “the 
realization of the necessity of precision and the means 
of satisfying it.” 

From the seed that he sowed, what a harvest has 
come forth! Improvements of technique introduced 
even during his life time have brought increasing 
certainty and accuracy into our methods. One after 
another the plagues of humanity are yielding their 
secrets to inquiring students. The questions of im- 
munity and susceptibility on which he had but begun 
to ponder have expanded into profound and compli- 
cated problems which for their explanations are turn- 
ing us more and more back to the fundamental chem- 
ical and physical principles with which he began. 

The scope of preventive medicine, which, one might 
almost say, began with Jenner and Pasteur, has wid- 
ened until problems of public hygiene have become, 
throughout the world, matters of civic, national, inter- 
national concern. 

And Anally, as Calmette has said; 

Bans Pordre social Poeuvre d© Pasteur n'a pas 4td 
tnohu fdeonde. En nous faisant eonnaltre la cause dee 
maladies, en nous montrant que ees causes sont justi- 
eiables de noire intervention, eUe a oempUtement modiAd 
les anciennas conceptions du devoir social vis-ii^vis des 
naaladea 

Get eiMemble de notions nouvelles, derlvto de 1 ’oeuvre 
d« Pasteur et imposdes k nos oonsciences par les senti- 


ments plus vifs de solidarity que ddrelope la civilisation, 
constitue ce que nous appolous Phygikne socials. On 
pout envisagar cello-ci comma la base mkme de la poli- 
tique, science encore au beroeau, quoique nde d6jk bien 
des sidclea avant Aristote, mais science qui a ou plutOt 
qui devrait avoir pour essentiel object la conduite des 
pauples.© 

Prophetic words! To-day in a world distracted, 
crippled, poisoned by the venom of war, there has 
risen one star of real hope — those efflorts under the 
Ijeague of Nations, through the activities of the In- 
ternational Red Cross, to extend this work of Social 
Hygiene in its broadest sense. In this one fleld all 
have joined hands. In this one fleld jealousies, sus- 
picions, selflahness, self-interest, are drowned in a com- 
mon will to unite in combating the ravages of disease ; 
in making the world a safer, better place to live in, 
that man may be stronger, wiser, saner; tiiat the 
future may be spared some of the tragedies that we 
have known. 

How far these beginnings may lead, we know not, 
for the future is veiled from the eyes of mem But 
this we know; they can lead only to better days. 

The world is one in its will to strive for the con- 
tinuation of the work of Pasteur. 

Prance gave to the world this man — France, to 
whom humanity and civilization owe so much of that 
on which they rest — France, serene, wise, radiant with 
the beauty that was Greece — France, to whom we of 
the western world owe our existence as a nation — We 
salute you in the name of your greatest son ! Through 
him you have laid the foundations of the true science 
of politics that shall one day bring a fuller measure 
of peace and happiness to a troubled world! 

William Sydnet Thayer 

REPLY TO AMERICA 

A HALF century ago on the other side of the At- 
lantic a nation began to take cognizance of itself, 
young, confldent in its healthy vigour, impatient in its 
forward march, reaching out eagerly towards the 
future, knowing no obstacle to its will to attain gen- 
erous ends. 

© * ' From a social standpoint the work of Pasteur has 
been no less fruitful. In revealing to us the causes of 
disease, in showing us that those causes may be con- 
trolled, it has profoundly modified the old conceptions 
of the duty of society to the sick. 

*^This ^dy of new conceptions springing from the 
work of Pasteur and imposed on our conscience by the 
more acute sense of solidarity developed by civilization 
constitutes that which we call social hygiene. This one 
uiay regard as tho very corner-stone of politics, a science 
yet in its cradle, although bom centuries before Aris- 
totle; a Science, however, the essential object of which 
is, or rather should be, Uie conduct of peoples.” 
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One of its own poets^ prophetically said : . i 

Whence to arise inevitable in time, the towering roofs, 
the lamps, 

The solid-planted spires tall shooting to the stars." 

And soon Enrope felt herself fanned by the breath 
which from the Pacido to the Atlantic animated the 
new world. America brought a new youth to the uni- 
verse. 

At the same time there arose on the soil of Prance 
a man whose gonius was to penetreto to the very 
foundations of life and to liberate humanity from the 
bonds which enslaved it to deadly plagues. This man 
who had made himself — a “self-made man** according 
to your fine expression — was gifted with most excep- 
tional virtues, without which lie could not have built 
up the gigantic structure of his work which was to be 
the greatest revolution in the domain of the mind that 
the world had ever known. 

Enthusiasm dominated his character and magnified 
his life. He had faith in his mission. He went 
straight to his end towards the great horizons that 
his genius divined already at the age of 26. His 
poetic imagination gave wings to his thought, but he 
knew how to discipline himself, and, by a severe con- 
trol, to become his own implacable adversary. Tena- 
cious, indefatigable in his pursuit of truth, he knew 
not discouragement and repeated continually to his 
disciples: “No effort is lost.** Skepticism alone was 
hateful to him and to his fascinating spirit His 
mind full of speculations, the most prodigious that 
had issued from the human brain had, always prac- 
tical realizations for its goal, for he was ever obsessed 
by a sense of duty to render service and considered 
science ns a dispenser of blessings. He was audacious 
and like all great leaders of men he knew how to play 
his all at the decisive moment. He was attracted by 
ell that is great and beautiful. His motto was: 
“Look upwards, peer into the beyond, seek always to 
raise yourself.” He loved his country with a passion- 
ate love, and wished that uppn her might shine the 
lustre of his discoveries; but he did not distingiush 
love of country from love of humanity. His gener- 
ous soul looked toward the intellectaal and moral 
union of all nations. His pity covered the world, 
that pity forever active which prompted him to say : 
“One does not ask of an unfortunate, 'Of what coun- 
try or of what religion are yout* One says to him; 
'You suffer.* That is enough; you are mine, and I 
will help you.* ” 

America recognized herself in this son of France. 
All the virtues that make peoples great, these she 
found united in him. She took him for model and 
guide. He became her ideal. 

From his laboratory in the ficole Normale, empty, 
without endowment, without credit, Pasteur had writ- 
ten: “Concern yourselves, I bog of you, with these 

»Walt Whitman: "Leaves of Grass.** ' 
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sacred dwellings that we desigiiate the expressive 
term, laboratories. Demand that they be muttiplUed, 
that they be adorned; these are the temples of the 
future; the temples of wealth and happiness. There 
it is that humanity grows and becomes better. There 
it learns to read in the atcivities of nature manifesta- 
tions of progress and universal harmony, while these 
activities of themselves are too often those of barbar- 
ism, fanaticism and destruction.” 

Then one saw rising on the soil of America, on 
every side, universities and professional schools such 
as the Johns Hopkins, great laboratories, those ad- 
hfiirable institutions such as the Rookofoller Institu- 
tion, which are your pride and your glory. The 
dream of Pasteur became a reality and more. Your 
laboratories were animated by the intellectual sons of 
Pasteur, Flexner, Theobald Smith, Noguchi, Carrel, 
MacCallum, Loeb and so many others. Their dis- 
coveries were the offspring of the methods of Pasteur, 
All Pasteur’s discoveries in chemistry, in agriculture, 
in medicine, in hygiene, America applied them and de- 
veloped them. Deadly epidemics she knew no more. 
Her children by thousands were snatched from the 
clutches of death. She pushed back the limits of 
human life and diminished suffering. Her unhealthy 
spots were transformed into prosperous regions. She 
became the land of promise that we coveted. In a 
few years she realized an expansion such as one had 
not seen in the history of mankind. No conception 
seemed too daring for her. With her realization 
kept pace with thought. Her most audacious enter- 
prises were so many successes. 

Perseverance in effort, tenacity in the pursuit of the 
end to be attained, certitude that all is possible to 
him who knows how to will; enthusiasm for all 
causes that were just and true ; love of country com- 
bined with love of humanity ; all the guiding qualities 
of Pasteur, your duldren reached out to grasp them. 
And before your universities, in your public places, 
in your laboratories and your hospitals and your col- 
leges, everywhere stands the tutelary effigy of him 
whom you venerate. 

How deep was my emotion, 18 months ago, wh^ 
I found in your country that cult of Pasteur, a ottit 
springing from comprehension, ( admiration and love! 
You who came to fight by the side of that people 
which gave Pasteur to the world, it was your desire 
some months ago in Philadelphia, in New York, in 
Chicago, it was your desire to-day in this eenanony 
which will remain dear to all Frenchmen, that your 
hearts should once more thrill in unison with ours, 
and>»one of those touching thoughts which axe so 
characteristic of you— ^you have sent two of your dw- 
tinguished pathologists whom we venerate and love, 
Professor Welch and Professor Thayer, to ecMmte 
our Pasteur, who is yours, too. 

In this hyxmi of gratitude which has been yidaf 
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ftona ftU aatiotui for the lut six niaiktiio-^4hat wMeh 
Piwteror would huvo appreciated beyond all— -it is as 
a resm^genoe of hope of bomanity for peace and con- 
cord among the peoples of the world. And at this 
moment does it not seem to you, gentleiden, that Pas- 
teur is here among us, as he was thirty years ago on 
his seventieth anniversary f Do you not hear him say 
to yon as he did then, those words which should be- 
come a reality: *Tou bring me the deepest joy that 
can come to a man who believes invincibly that sci- 
ence and peace will triumph over ignorance and war, 
that the peoples of the world will come together, not 
to destroy but to build, and that the future is to those 
who have rendered the greatest service to suffering 
humanity.” 

Pasteuk Vall£by-Rai>ot 

Paris, Frakos 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OP SCIENCE 
THE CINCINNATI MEETING 
Preparations for the third Cincinnati meeting, 
which will celebrate the seventy-fifth anniversary of 
the founding of the association, are in an advanced 
stage. The meeting is to open on Thursday, Decem- 
ber 27, and will close on Wednesday, January 2. 
The general secretory and the permanent secretary 
recently visited Cincinnati and conferred with mem- 
bers of the local committee that has charge of pre- 
liminary arrangements. The local committee, under 
the able chairmansliip of Professor Louis T. More, 
has everything well in hand. Especially has Pro- 
fessor Edgar Dow Gilman, secretary of the committee, 
rendered very efficient and invaluable service to the 
association and to the thirty societies that are to meet 
with the association at Cincinnati. Nearly all the 
meeting rooms have already been assigned, and ar- 
rangements have been made for the several general 
sessions, for the exhibition of apparatus, etc., and for 
the registration offices. 

The preliminary announcement of the approaching 
meeting, a booklet of eighty^ve pages, baa just been 
issued from the permanent secretary's office. Copies 
have been sent to all members of the association and 
to others who ate members of societies that are to 
take part — as far as the requisite lists have been fur- 
nished by the societies. The booklet contains more 
information concerning the approaching meeting than 
has been possible in the ease of any similar announce- 
ment in past years. Also, it has been possible to 
publish this announcement earlier than in recent 
years, because of Improving cooperation among the 
Wflshini^n office, the local committee and the section 
and society secretaries and committees^ 

Hie most important message carried by the an- 
tumncement is perhaps tiie statement that reduced 


railway rates are available for those who are to at- 
tend, from practically the whole of the United States 
and Canada. These are to be secured on the certifi- 
cate plan, as in recent years. A first-class, full-fare, 
one-way ticket to Cincinnati should be purchased and 
a certificate for the American Association for the Ad- 
vancement of Science meeting, on etandard eertifiedte 
form, should be secured. The certificate is to be left 
at the validation desk in the registration room, upon 
arrival; it will be endorsed and validated without 
further attention from its owner and may be secured 
at the same desk on a later day. The railway agents 
at Cincinnati will sell each holder of an endorsed and 
validated certificate a continuous-passage return ticket 
for one half of the regular fare, by the some route as 
that followed in the trip to Cincinnati, Thus the 
round-trip will cost those who attend the meeting an 
amount equal to one and one half times the regular 
one-way fare. This privilege will be available to all 
who are members or associates of the association in 
good standing, or who are members of any society or 
organization meeting with the association at this time, 
or who are members of any society officially asso- 
ciated or affiliated with the association, or who are 
delegates from institutions or personal gnests of per- 
sons entitled to reduced rates. Registration will be 
necessary in order to secure the reduced railway rates, 
and all who register will receive the badge for the 
meeting and a copy of the general program. 

Several new features will characterize the seventy- 
fifth anniversary meeting. There will be a prize of 
one thousand dollars awarded to some person present- 
ing a notable contribution to the advancement of sci- 
ence, either before the association as such or before 
one of the societies. It is planned that several sup- 
plements to the general program will be issued as the 
meeting proceeds, thus bringing to publication any 
program material that may be received too late for 
inclusion in the regular edition, additions, corrections, 
etc. An exhibition of scientific apparatus, products 
and books is being arranged and a good number of ex- 
hibits are already entered. It is hoped that the exhi- 
bition may be a very important feature of this meet- 
ing and that future exhibitions may be of progres- 
sively greater importance. Those desiring to enter 
exhibits should make arrangements with Professor 
R. E. Oesper, chairman of the sub-committee on exhi- 
bition, the University of Cincinnati. Profeaser Oesper 
has given much time and attention to preparations 
for this feature of the meeting. The association’s 
collection of portraits and autograph letters of its 
past presidents will be exhibited for the first time at 
Cincinnati. 

The opening session will occur on Thursday evening, 
December 27, under the presidency of Dr. Charles 
D. Walcott, secretary of the Smithsonian Institution. 
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The lecture of the evening will be given by Dr. J, 
Playfair McMurrich, of the University of Toronto, 
who is retiring president of the association. 

On Friday afternoon, Mrs. Charles B. Walcott, of 
Washington, will show some of a fine collection of 
lantern slides colored by herself, from photographs 
she has taken of wild flowers of the Canadian Rockies. 
Mrs. Walcott will give explanations and present ob- 
servations on the habitats of the plants represented. 
She has spent many years in the preparation of these 
slides. 

The second annual Sigma Xi lecture, under the joint 
auspices of the association and the society of Sigma 
Xi, will be given on Friday evening, December 28, 
in the auditorium of the Hughes High School, by Dr. 
Willis Rodney Whitney, director of the research lab- 
oratory of the General Electric Company, Schenec- 
tady, The topic of the lecture is to be *'The Vacuum, 
Theresa Something in It,” and it will be illustrated by 
experimental demonstrations of the latest develop- 
ments in the field of vacuum tubes. 

In celebration of the seventy-fifth anniversary, the 
Saturday evening session is to be devoted to short 
addresses by a number of past presidents of the as- 
sociation. Dr. T. C, Mendenhall and Dr. T, C. Cham- 
berlin are among the older past presidents who expect 
to be present. It is regretted that Professor Edward 
S. Morse, the past president of longest standing, will 
not be able to attend, but it is hoped that a letter 
from him may bo read. 

An important paper on the history of the associa^ 
tion is to be read by Dr. Herman L. Fairchild, emer- 
itus professor of geology in tlie University of Roches- 
ter. This will probably occur on Saturday afternoon. 
It is expected that Dr, Nevin M. Fenneman, professor 
of geology and geography in the University of Cin- 
cinnati, will deliver a lecture on the geology of the 
Cincinnati region, illustrated with lantern slides. This 
is planned for Monday evening. 

A complimentary concert by the Cincinnati Sym- 
phony Orchestra on Sunday afternoon will be a very 
attractive feature of the meeting. A general reception 
to those in attendance will be given by the University 
of Cincinnati on Thursday evening, following the 
opening session. 

The preliminary announcement contains the usual 
list of hotels and their rates. The general headquar- 
ters of the association will be at the Hotel Sinton, 
where many of the societies also will have their head- 
quarters. Other societies are to have headquarters at 
the Hotel Gibson and other hotels. Those who desire 
hotel accommodations for the meeting should engage 
them at once by writing to the hotel. 

Very excellent arrangements have been made for 
daily luncheons, in the cafeterias of the oniyersity 
and of Hughes High School, in the vicinity. 


Eve;^ person whose name ocoors as author of a 
paper on the program, as the information reaches the 
Washington office, is being requested, by special let- 
ter, to send to Sei«ice Service, 1115 Connecticut Ave,, 
Washington, D. C,, a brief and clear abstract of his 
paper. These abstracts will be used by Science Ser- 
vice and the publicity committee for the 'meeting. It 
is hoped that all who receive these requests will re- 
spond very promptly, so that the publicity work may 
be largely completed in advance. In recent years the 
association meetings have been given increasingly 
satisfactory publicity service by the daily press 
throughout the country. Those who are to present 
papers are urged to help in this important aspect of 
the meeting by not failing to supply Science Service 
with suitable abstracts of their contributions. The 
material of any paper will not be released until the 
day on which the paper is to be read. 

Persons attending the meeting may have mail, etc., 
addressed to them in care of the American Association 
for the Advancement of Science, Registration room. 
Women^s Building, University of Cincinnati. 

The section organizations of the association, and 
the numerous scientific societies that are to meet with 
the association this year, will hold numerous sessions 
for the reading of papers and the delivering of ad- 
dresses, by leaders and specialists in nearly all 
branches of science. Sixteen pages of the prelimi- 
nary announcement are devoted to a summary ac<x>unt 
of these sessions. The American Mathematical So- 
ciety (Chicago Section) and the Mathematical Asso- 
ciation of America will meet with Section A. The 
American Physical Society and the American Meteor- 
ological Society will meet with Section B. The first 
joint intersectional meeting of the American Chemical 
Society with Section C will oc.cur at Cincinnati, It 
has now been several years since the American Chem- 
ical Society has appeared in the chemical programs 
of the annual gatherings of the association and it is 
expected that the cooperation of the society will add 
much to the interest and value of this meeting. As- 
tronomy will be represented by several sessions of 
Section D, and geology and geography will be repre- 
sented by an unusually fine program of Section E, 
as well as by the sessions of the Association of Amer- 
ican Geographers and the National Council of Geog- 
raphy Teachers. The American Society of 2k>ologiet8, 
the Entomological Society of America, the American 
Association of Economic Entomologists, and the Wil- 
son Ornithological Club, will all hold many impor- 
tant sessions devoted to zoological science, Botanical 
sciences will be cared for by sessions of Section 0 
and of the Botanical Society of America and the 
American Phytopathological Society, The Ameirican 
Society of Naturalists, the Ecol^cal Society of 
America and the American Nature-Study Society wOl 
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iaold important smknu in connection with Sections 
F and G. There will be aessions of Section H and an 
Anthropologiete' dinner* There will be a session de- 
voted to intelligence tests by Section I. Section K 
will present several sessions on the general topic^ 
Social and Economic Progress since the War/' The 
Metric Association will hold its annual meeting and 
dinner. The history of science will be well repre- 
sented at the seventy-fifth anniversary meeting^ not 
only by special sessions on this subject under Section 
L, but also by many papers and addresses in the vari- 
ous sections and societies, A special program and 
conference on philological sciences is being arranged, 
also under Section L, and a session on auxiliary lan- 
guage is being planned. In connection with Section 
L the National Association of Teachers of Speech Will 
hold its annual meeting, with some specially impor- 
tant features. A session will be devoted to engineer- 
ing by Section M. Two sessions have been arranged 
on scientific questions related to medicine by Section 
N. Agriculture will be represented by sessions of 
Section 0 and the American Society of Agronomy, 
the American Society for Horticultural Science, the 
Potato Association of America and the Association of 
Official Seed Analysts. Section Q will hold several 
sessions on education, with important programs. 

The preliminary announcement includes the usual 
lists of association officers, council members, com- 
mittees, etc. 

Business to come before the council or the executive 
committee at Cincinnati should be in the bands of the 
permanent secretary by December 20. The executive 
committee will bold a session on Wednesday evening 
and another on Thursday forenoon. The council will 
hold its main session on Thursday afternoon. The 
secretaries of the sections and the members of the 
executive committee are to meet and dine together 
Sunday evening. 

The third Cincinnati meeting promises to be one of 
the most important meetings in the history of the as- 
sociation and it will surely be worthy of its special 
rharaoterisation as the seventy-fifth anniversmy meet- 
ing. All who are interested in the progress of sci«* 
ence and education, who are not to attend other scien- 
tific meetings occurring in convocation week this 
year, should not fail to come to Cincinnati. 

Burton E. Livingston, 
Permanent Secretary. 

SCIENTIFIC EVENTS 

THE IMPERIAL INSTITUTE 

Wn learn from the London Times that the report 
of the committee appointed (under the chairmanship 
ef Mr, Ormsby-Qore) to inquire into the activities of 
iihe Imperial InsFtitute and the refiolutions passed by 


the Imperial Economic Conference on considerii^ 
that report have been issued as a White Paper. After 
a review of the history and work of the institute the 
oommittee declare: 

The foundcTs' conception of one great Imperial or- 
ganisation displaying all the resourceB of the empire and 
advancing the work of ompire development in scientific 
and industrial rosearch and in technical and commercial 
education was a memorable one. At the present day, 
however, it Boems to us that the existonoe of such au 
institution is no longer within the bounds' of practical 
possibility. The rapid advance of tlie Dominions as self- 
governing communities within the empire, the wonderful 
developments in commerce and industry, the great prog- 
ress in science and the ever-increasing complexity of 
mechanical inventions during the last generation, and 
the growth of numerous departments of state and of 
various public and semi-official institutions engaged in 
speeialixod research of one form or another have all 
tended to make the aims of such a central organization 
as the institute was originally meant to be impossible of 
aohievemont. 

The committee recommended that the institute 
should discontinue the attempt to illustrate by means 
of exhibition galleries the natural resources of the 
empire, and that a really representative selection of 
empire products be made for the purpose of a travel- 
ing exhibition of a purely educational character, and 
that the possibility" of organizing traveling exhibi- 
tions of the staple products of the colonies and pro- 
tectorates in the appropriate trade centers should be 
considered. 

The Imperial Institute should, however, continue 
to function at South Kensington as a clearing bouse 
of intelligence and information, equipped with lab- 
oratories to enable it to carry on only the work of 
preliminary analysis and investigation of raw mate- 
rials. All inquiries entailing elaborate investigation 
or real scientific research should be referred to the 
competent authorities. Reliable up-to-date sample 
rooms, illustrative of important empire raw mate- 
rials, shotdd be maintained. 

Recommendations were also made as to the future 
management of the institute, and the scheme was 
made dependent upon the support of the oversea gov- 
ernments being promised for a definite period. The 
animal cost of the institute under the committee’s 
scheme is estimated at about £40,000 a year. The 
complete amalgamation of the Imperial Mineral Re- 
sources Bureau and the institute was advocated, and 
it was proposed that the institute should be made 
responsible to the Department of Overseas Trade. 
Failing the support of oversea governments, an alter- 
native scheme was drawn up by which the institute 
could carry on the most essential feature of its pres- 
ent work — that of an intelligence and informa- 
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tion bureau, without laboratories. 

In view of the changes in the oonstitation of the 
Imperial Institute which have been decided updn, 
Professor W 3 Tidham R. Dunstan, F.R.S., will resi^ 
the directorship of the institute next month, to which 
he was appointed in 1903. 

ENGLISH VITAL STATISTICS^ 

The registrar-general’s statistical review of Eng- 
land and Wales for 1922, which has just been pub- 
lished, shows the lowest birth rate recorded in any 
year, save the war years 1917-1919; the lowest death 
rate, except in 1920 and 1921, and the lowest infant 
mortality ever recorded. 

Births numbered 780,124, equivalent to a rate of 
20.4 per thousand living, and were fewer by 68,690 
than in 1921, Excluding the three years mentioned, 
we have to go back as for as 1869 to And a year in 
which the births reached so low a figure, and at that 
date the population was only 22,000,000, against 38,- 
000,000 in the year under review. Before the war, 
the male births were in proportion of 1,038 to 1,000 
female births. From 1910 onward, however, the 
plurality of males showed a decided increase, the 
average for the five years from 1916 to 1920 being 
as high as 1,051, at which figure it remained in 1921. 
Last year the proportion fell slightly, to 1,049, but 
it is still, as will be seen, considerably in excess of 
the prewar figure. The proportion of illegitimate to 
total births fell slightly, from 45 per tliousand in 1921 
to 44 in 1922. 

Deaths numbered 486,229, equivalent to a rate of 
12.8 per thousand living, and were 27,600 more than 
in 1921, when the lowest death rate (12.1) was r^i- 
oorded. If the population is standardised to the sex 
and age constitution of 1901, the rate is reduced to 
11.9, As usual, the male deaths exceeded the female; 
the numbers were: Males, 246,670; females, 239,559, 
so that the ratio of deaths was 1,029 males to 1,000 
females. As, however, there is a large excess of 
females over males in our population, this ratio does 
not give a true idea of the proportion of male to 
female deaths in terms of equal numbers. The death 
rate for males was 13.6 per thousand living, that for 
females 12.0. A notable feature of the death rates 
(standardiaed) is that for ages 0-5 and 5-10 years 
the rates are the lowest ever recorded — ^that for 0-6 
being 1.6 and that for 5-10 being 0.2 per thousand 
living at those ages below the record of the year 1921. 
For ages 10-15 the rate remained unchanged, but 
from that point onward the rates show increases over 
1921, growing more pronounced at the higher ages. 
Indeed, the rate at ages over 85 is in excess of any 
since 1915. The most important cause of the rise in 

1 The Journal of the American Medical Association. 


the death rate over that of 1921 was influensa, whkh 
claimed 21,408 victims, as against only 8,995 in the 
preceding year. Thus, this one disease alone was re- 
sponsible for nearly half the increase in deaths re- 
corded. Diseases of the heart caused 59,837 dea;^Sf 
an increase of 6,127 over the number for 1921 ; bron- 
chitis claimed 40,912 victims, as compared with 33,684 
in 1921, and pneumonia 40,930, as compared with 
34,708. 

With an infant mortality rate of 77 per thousand 
births, 1922 beat all records, the lowest rate hereto- 
fore recorded being 80 in 1920. The progress made 
in the saving of infant life is shown by going back 
only to the beginning of the present century. In 
1901 the rate was 161, nearly double that of 1922. 
How important this saving of infant life is, in view 
of the declining birth rate, may be appreciated from 
the fact that, while in 1901 the births were nearly 
150,000 more than in 1922, the survivors in the latter 
year were only 60,000 fewer. Thus, by the improve- 
ment in our infant death rate, more than half the 
decline in the numbers of births has been made up. 
The number of deaths of infants under one year of 
age in 1922 was 60,121; had the infant mortality 
rate been equal to that of 1901, the number would 
have been nearly 118,000. 

AWARDS OF THE ELLIOT MEDAL FOR THE 
YEARS xgax, ipaa, 1933 

Ohatifting response has been made to the request 
of the Elliot Medal Award Committee for nomina- 
tions for the award. Titles of many interesting and 
valuable works have been submitted for each of the 
years for which the awards are to be made by the 
National Academy of Sciences in the spring of 1924. 
The conunittee desires again to call attention to the 
terms of the Deed of Gift, which are os follows: 

One such medal and diploma ifiiall be given in each 
year and they, with any unexpended balance of income 
for the year, shall be awarded by the said National 
Academy of Sciences to the author of such paper, essay 
or other work upon some branch of soology or palaeon- 
tology published during the year as in the opinion of 
the . . * judges in that regard shall be the most meri- 
torious and worthy of honor. The medal and diploma 
and surplus income shall not, however, for more than 
two years successively, be awarded for treatises upon any 
one branch of either of the sciences above mentioned. 

As science is not national the medal and diploma and 
surplus income may be conferred upon naturalists of any 
country, and as men eminent in their respective lines of 
scientific research will act as judges, ... no person 
acting as such judge AhaU be deemed on that aoccrant 
ineligible to receive this annual ... if, in 
opinion of his assoeiates, be shall, by reason of the 
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o^anoe of may tmtlie poblidied hy Idm duriu^ the 
yamr, be entitled to receive them. 

The eommittee will be glad to receive further nomi* 
nations up to the close of the year 1923, which should 
be addressed to the secretary of the Nation^ Academy 
of Sciences, Smithsonian Institution, Washington, 

D. C. 

THE COMMITTEE ON PACIFIC INVESTIGA- 
TIONS OF THE NATIONAL RESEARCH 
COUNCIL 

For some years the Division of Foreign Relations 
of the National Research Council has maintained a 
couiinittoe on Pacific investigations. The purposes 
of this committee have been to encourage research 
undertakings in the Pacific area, especially of prob- 
lems which are peculiar to that region. The com- 
mittee has also represented American scientific inter- 
ests in two Pan-Pacific Science Congresses which have 
been held, one at Honolulu in 1020 and the second 
this last summer in Australia, 

The committee represents the continuation of a 
movement which was begun a number of years ago, 
making for concerted study of the scientific problems 
of the Pacific area, regarding that area as a distinct 
regional unit. This movement dates back to the or- 
ganization of a committee in the National Academy of 
Sciences to direct attention to the importance of 
developing, scientific work in the countries within and 
bordering upon the Pacific Ocean, both for the wel- 
fare of that region itself and also on account of the 
important contributions to scientific knowledge which 
would come from such studies. The early formation 
of the committee reflected interest in these problems 
which had been token by scientific men of the Pacific 
Coast and by others who had had an opportunity to 
work upon materials from the Pacific region. 

The Committee of the Research Council has re- 
cently been enlarged and now consists of the follow- 
ing members: Chairman^ Herbert E. Gregory; eice- 
chaiman, T. Wayland Vaughan; William Bowie, 
Barton W. Evermann, Elmer D. Merrill, John C. 
Merriam, W. E. Bitter, Leonhard Stojneger, Walter 
T. Swingle, Clark Wiuier. 

THE ROLLIN D. SALISBURY MEMORIAL 
FUND 

Ths University of Chicago announces that a com- 
mittee, consisting of Thomas E. Donnelley, chairman, 
from the board of trustees; Profesaor H. H. Barrows, 
chairman of the department of geography; Professor 

E. S. Sastin, chairman of the department of geology, 
and two oUier persons not members of the board of 
txusteev bt of the university faculties, has been ap- 


pointed to raise a fund of $100,000 to $150,000 to be 
known as the Rollin D, Salisbury Memorial Fund 
for the Promotion of Research in the Fields of Geol- 
ogy and Geography. 

The income from the fund is to be used for the 
following specific classes of projects; (a) Field re- 
search expeditions; (b) office and laboratory re- 
searches; (c) research fellowship grants to graduate 
students of special promise for the conduct of specific 
researches; (d) aid in the publication of research 
results when such publication can not be otherwise 
arranged; and (e) other projects that come appro- 
priately under the caption of promotion of research. 

Professor Salisbury, who for over twenty years 
was dean of the Ogden Graduate School of Science, 
head of the department of geography for sixteen 
years, and head of the department of geology at the 
time of his death in 1922, left a bequest to the uni- 
versity of a largo fund for the endowment of scientific 
fellowships. Doan Salisbury's influence was widely 
extended through graduates in geology and geogra- 
phy who have gone to important positions in many 
educational institutions. 


SCIENTIFIC NOTES AND NEWS 

Titr Reverend Thomas George Bonnet, the dis- 
tinguished English geologist, died at Cambridge on 
December 9, aged ninety years. 

The Perkin Medal, awarded annually to a chemist, 
residing in the United States, for the most valuable 
achievement in applied chemistry, has this year been 
awarded to Dr. Fred. M. Becket, distinguished for hia 
work in metallurgy. The presentation will take place 
at the January 11 meeting of the American Section 
of the Society of Chemical Industry, Chemists' Club, 
New York City, 

Dr. Emil G. Beck, Chicago, has been awarded its 
medal by the Radiological Society of North America 
for his work on radiology. 

De. F. Gowland Hopkins, F.R.S., distinguished 
for his work on vitamins, has been presented with the 
gold medal of the Royal Society of Medicine, London. 

The jubilee prize of the Swedish Medical Associa- 
tion has been awarded Dr. R. Fahraous for his report 
on the speed of sedimentation of erythrocytes, entitled 
*^The suspension stability of the blood." The Lenn- 
malm prize is to be awarded to Dr. Sven Ingvar for 
his series of works on the cerebellum. 

Professor Carlos Chaoas, director of the Institut 
Oavtddo Cntz in Rio de Janeiro, has been appointed 
foreign correspondent of the Belgian Royal Academy 
of Medicine. 

The resignation of Dr. Henry Frank Moore as 
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deputy commissioner of fisheries became efi^etxve Oc- 
tober 31, terminating a distinguished service of 
twenty-seven years with the Bureau of Fisheries. Dr, 
Moore is succeeded by Lewis Radclifie, a member of 
the bureau from 1907 until 1022, when he resigned 
as assistant in charge of the division of fishery indus- 
tries to accept a position with the Tariff Commission. 

Da. Brla ScmCK, author of the Schick test, has 
accepted an appointment as head of the children’s 
service division of Mount Sinai Hospital, New York 
City, 

M. Jean Bosler has been appointed director of 
the Marseilles Observatory. 

At a meeting of the International Committee on 
Marine Fisheries Investigations, Dr. H. B. Bigelow 
was elected permanent chairman, to succeed Dr. H, 
Frank Moore, resigned. 

Dr. Andrew Balfour, retiring director of the 
Wellcome Bureau of Scientific Kesearch, has been 
appointed the first director of the School of Hygiene, 
London, toward the building and equipment of which 
two million dollars was contributed by the Rocke- 
feller Foundation. Dr. Balfour, before taking up 
his duties as director of the School of Hygiene, will 
carry out a mission he has already undertaken to 
Bermuda. 

Dr. H, A. Gleason, of the New York Botanical 
Garden, has resigned his position as assistant direc- 
tor to become curator, without reduction of salary, 
in the same institution, and will henceforth devote 
his time chiefly to the investigation of the flora of 
northern South America. Dr. Marshall A. Howe, 
for many years curator, becomes assistant director, 

Dk. J. F. Gudernatsch, for twelve years a mem- 
ber of the faculty of Cornell University Medical 
College, has joined the scientific staff of the Hoff- 
nutn-La Roche Chemical Works. 

Dr. Donald K. Tressler, who has been working 
on the determination of iodine in sea foods for the 
past few months, has resigned from the service of the 
Bureau of Fisheries to accept an industrial fellow- 
ship in the Mellon Institute of Industrial Research 
of the University of Pittsburgh. He will carry out 
researches on chemical problems of the beet-sugar 
industry. 

Dr. Asa C. Chandler has resigned from the Rice 
Institute, Houston, Texas, to accept a position as 
head of the department of helminthology in the School 
of Tropical Medicine at Calcutta, where -he will de- 
vote most of his time to research on the hookworm 
disease. Dr. Chandler will sail for India early in 
Januaiy. 

Drs. T, Watlanh Vaughan and A, H. Brooks, 


who represented the Geological Survey at the Pan- 
Paoific Scientific Congress in Australia, have returned 
to Washington. 

Paul C, Standlet, of the National Museum, left 
recently for Pantuna, where he is to continue the in- 
vestigation of the flora of the Canal Zone, a work 
commenced several years ago. 

The Swarthmore Cbllege chapter of Sigma Xi held 
its opening meeting for the current year on Novem- 
ber 27 in the Sproul Observatory. The results of the 
jjbservatory eclipse expedition to Mexico last summer 
were presented by three members of the party. Di- 
rector John A. Miller spoke on the observations taken 
for testing the Einstein theory, Dr. Ross W. Marriott 
discussed the corona photographs with the sixty-five 
foot camera, and Dr. W. R, Wright reported the spec- 
troscopic program of the expedition. 

Dr. Louis A. Bauf^ gave an illustrated lecture 
“On the origin of the earth’s magnetic and electric 
fields” before the departments of physics, electricity 
and geology of the Brooklyn Institute of Arts and 
Sciences on November 24. At Boston, on December 
8, he gave an illustrated lecture entitled “The earth 
and sun as great magnets” before the Eastern Asso- 
ciation of Physics Teachers. 

Among the lectures announced for January, at the 
^Carnegie Institute of Technology, are a series by 
Professor Horry N. Holmes, of Oberlin College, who 
will discuss “Colloid Chemistry,” “Emulsions” and 
“Gels” on January 9, 10 and 11; and a series by Pro- 
fessor Alfred Stansfleld, of McGill University, be- 
tween January 14 and 19 on “The Electric Furnace 
for Iron and Steel.” 

Professors George D. Birkhoff, of Harvard Uni- 
versity, and Raymond C. Archibald, of Brown Uni- 
versity, will lecture on mathematics at the University 
of California during the summer of 1924. 

On November 17, Dr. Arthur L. Day, director of 
the Geophysical Laboratory, Washington, D. C., de- 
livered an address at Toronto to The Royal Canadian 
Institute on the subject “Earthquakes and voloonic 
eruptions.” 

At a meeting called by the Maiyland Cancer Com- 
mittee in Baltimore on November 18, methods for dis- 
seminating information concerning cancer were dis- 
cussed. The speakers included; Dr. William H. 
Welch, director of the School of Hygiene and Public 
Health, of the Johns Hopkins University; Dr. 0. 
Hampson Jones, health commissioner of Baltiinoie; 
Surgeon-General Hugh S. Cmmhing, U. S. Pablie 
Health Service; Dr. Joseph C. Bloodgood, Baltimore, 
and Dr. George A. Soper, new managing director of 
the American Society for the Control of Cancer. 
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Tkb Canadian Madioal Aasociation haa arranged 
for a Itiaier oration to be given once evety three 
years. The first oration will be given at the annual 
meeting of the Association at Ottawa in 1924 by Dr. 
John Stewart, of Halifax, who ia a former house- 
surgeon of Lister’s. 

Thk Royal Institution has received from Mr. Rob* 
ert Mend a gift of busts and roodallions of Dr. Lud- 
wig Mond, Cannizzaro, Liebig, Berzelius, and others, 
and many portraits and photographs. 

At a recent meeting of the senate of the. University 
of lx)ndon, it was resolved that the physiological lab- 
oratory library should be kept together as port of the 
university library and be developed in oonneetion 
therewith as a memorial to the late Professor A. D. 
Waller. 

The Clare Vaughan Infirmary at the Detroit Tu- 
berculosis Sanatorium, Northville, was dedicated 
November 15 to the memory of Dr. Victor Clarence 
Vaughan, Jr., who died in service in France, June 
4, 1919. Dr. Vaughan was the son of Professor Vic- 
tor C. Vaughan, of the University of Michigan. 

Near the new home of the New York Academy of 
Medicine on Sixtieth Street an eleven story office 
building for the exclusive use of the medical profes- 
sion will be erected at a cost of $850,000. 

The American Public Health Association has an- 
nounced that at its fifty-second annual meeting at 
Boston in October, two new sections were established. 
They are a Section on Health Education and Public- 
ity and a Section on Public Health Nursing. The 
divisions in the association now are as follows: Pub- 
lic Health Administration, Laboratory, Vital Statis- 
tics, Food and Drugs, Sanitary Engineering, Indus- 
trial Hygiene, Child Hygiene, Health Education and 
Publicity, and Public Health Nursing. 

The Journal of the American Medical Association 
says that the national committees on international 
cooperation in intellectual work, which have now 
been appointed in seventeen countries of Europe, 
were invited to send delegates to the meeting of the 
International Committee on Intellectual Cooperation, 
organized by the League of Nations, which was 
held at Paris on November 28. These national com- 
mittees will serve as correspondents and collaborators 
to the international committee in encouraging and 
facilitating intellectual cooperation among the na- 
tions. Since the last meeting of the League of Na- 
tions, national committees have been created or are 
in process of formation in Belgium, France, Latvia, 
Norway, the Netherlands end Switzerland. Similar 
committees were already in existence in Austria, Bul- 
garia, Estbonla, Finland, Greece, Hungary, Lithu- 
ania, Poland, Boumania, Czechoslovakia, and in the 
kingdom of the Serbs, Croatians and Slovenians, 


Eablx^ in January Dr. Thomas Barbour, of the 
Museum of Comparative Zoology, accompanied by 
Dr. Edward Wigglesworth and Mr. W. S. Brooks, 
both of the Boston Museum of Natural History, will 
go to Cuba and Central America for an extended 
visit. The principal object of the trip is to start 
work on the organization of the biological station to 
be erected on Barro Colorado Island in Gatun Lake. 
This island is a beautiful area of virgin, tropical rain 
forest about six square miles in extent. Chiefly 
through the influence of Drs. Wheeler, Piper, Strong 
and Mr. James Zetek, of Ancon, Governor Morrow 
set aside the island, in perpetuity, as a forest reser- 
vation to be used in connection with a biological sta- 
tion. This station is to be managed by the executive 
committee of the Institute for Research in Tropical 
America, an organization initiated by the National 
Research Council. The institute ia supported by the 
museums and colleges of America which are each 
asked to give a small annual grant towards mainte- 
nance. The initial funds to start building operations 
on the island are now being raised by the executive 
committee. Dr. Barbour hopes before he leaves Panama 
to have trails cut through the island jungle, to have 
a safe water supply established and some sort of 
living quarters erected so that the large number of 
naturalists who have expressed their desire to visit 
the island during the coming summer vacation will 
find reasonable accommodations for their work. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Mbs. Alfred H. Andebsoh, widow of a pioneer 
lumberman of Seattle, has presented to the board of 
regents of the University of Washington $250,000 to 
be expended for a building to be called the “Alfred 
H, Anderson Hull of the College of Forestry,” in 
memory of her husband. The building will be con- 
structed at once near the present Forest Products 
^laboratory. 

The Harvard School of Piiblic Health formally 
opened its school building on Van Dyke Street, Bos- 
ton, on November 21. The building which w^as for- 
merly the Boston Infants’ Hospital was purchased 
by the School of Public Health and entirely reno- 
vated. 

Work will start in the spring on the McKinley 
Hospital on the campus of the University of Illinois, 
Champaign, Tliis $160,000 building, a gift of Sena- 
tor William B. McKinley, will bo one of a group 
whioli will form the south quadrangle. It will be 
three stories high and have a capacity of sixty beds. 

Th« University of California College of Dentistry 
has established a Lecture Foundation on Preventive 
Dentistry, the initial endowment being $10,000. The 
intention of the foundation is to present the most 
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recent knowledge relating to the prevention of dis- 
eases of the month and teeth. The prevalexuse and 
seriousness of these insidious disorders are widely 
recognised but not fully understood, and the faculty 
and alumni hold that the duty of preventing disease 
and promoting public health is fully as important 
as the relief and reparative treatment so universally 
needed. Dr. Arthur D. Black, dean of the North- 
western University Dental School, has been invited 
to give the first series of lectures. It is proposed to 
give the series in San Francisco and Los Angeles. 

Db. Melvin A. Martin, A.B. (Eiciimond), A.M. 
(Chicago), Ph.D. (Columbia), has become professor 
of psychology in Newcomb College, Tulane Univer- 
sity, succeeding Dr. J. M. Fletcher. 

ADomoNS to the faculty of medicine at Dailiousie 
University, Halifax, N. S., as reported to the Journal 
of the American Medical Association are as follows: 
Clyde Holland and Margaret Chase have been ap- 
pointed to full-time positions in the departments of 
anatomy and pathology, respectively; R. J. Bean, 
formerly on the staff of Western Reserve University, 
has been appointed associate professor of histology and 
embryology; Professor E. Gordon Young, associate 
professor of biochemistry at Western Ontario Uni- 
versity, has been made head of the department of 
biochemistry; Professor J. N. Gowanloch has been 
appointed to succeed Professor J. A. Dawson in the 
department of biology. The recent affiliation of 
King’s and Dalhousie has combined the teaching force 
of the two universities and Professor N. J. Symons, 
of King’s, will become instructor in psychology to the 
medical classes, while Professor A. S. Walker, also 
of King’s foundation, will lecture to the first year 
medical students on the “History of thought,” a new 
subject. 


DISCUSSION AND CORRESPONDENCE 
THE JAPANESE EARTHQUAKE^ 

I AM writing to thank you for your kind letter of 
September 21 last and your card of the twenty-fifth 
expressing sympathy for the catastrophe that has be- 
fallen this country. I have the good fortune to assure 
you that I am perfectly right myself and that none 
of the Japanese parasitologists have been affected by 
the misfortune, except Dr. Miyajima, whose house 
was burnt down. The Eoological building of this uni- 
versity, which is of brick, cracked badly and part of 
it is being taken down, but no serious damage has 
been done to its contents, and the personnel are all 
safe. The central library and the buildings used by 

iLettOT to Professor Henry B. Ward, University of 
lUlnois. 


[Von. LVTH, m tm 

the f acultieB of law, eeoisomios and lette]% aa well aa 
those of physiologioal ohemistry and phanaaoology, 
have bean lost by fire, which originated in the laborar- 
toiy of physiologioal chfimistry immediately after the 
earthquake. Very little of their contents have been 
saved, owing to the general disorder that ensued and 
the lack of the necessary water, although those who 
were at the spot fought bravely. The central library, 
which contained many works never to be obtained 
again, and in which were deposited several memorial 
collections, including the working library of the San- 
scrit scholar Max Mueller, is a great loss for the uni- 
Viprsity, and it will take years to have a similar one 
again. 

At the time of the earthquake 1 was staying with 
my wife and family at a country place about fifty 
miles north of Tokyo, where the shock was bad 
enough, but not so bad as to damage the little house 
I was living in nor any in the neighborhood. People 
there told me they did not remember a similar shook 
for the past forty years. Towards the evening of 
that day, September 1, I could ^see at a far distance 
reflections of what I thought to be fiame, and the same 
refiections were seen somewhat altered the next day, 
but I had no idea of what was going on in Tokyo. 
Then came the news that all Tokyo was in fiame, that 
martial law was proclaimed, that nobody could get 
into the city owing to the disorder that prevailed 
there, etc,, etc., and there was no means to send or re- 
ceive information. The dreadful suspense we were 
compelled to be in was trying in the extreme. I, 
however, managed to get back to Tokyo with my fam- 
ily on the 6th, and to our great relief we found our 
own house and those we left in it all safe. My time 
has since been taken up entirely by meetings and con- 
ferences of various sorts in connection with the work 
of reconstruction for the university. Half of Tokyo 
is now a city of barracks and sheds, and the govern- 
ment have decided to build only temporary structures 
for themselves for ten years hence. I am, however, 
hoping to see Tokyo a better city than it used to be 
after some years. 

The center of this destructive earthquake was in 
Bagomi Bea, the home of so many interesting forms 
of life, and comes very close to filling a gap in the 
series of similar centers in the post, which form what 
has been called the “outer earthquake zone” of Japan, 
as you will see from the enclosed chart prepared be- 
fore the late disaster. You may perhaps wonder why 
we do not abandon a oountry so often visited by earth- 
quakes, but I think familiarity breeds contempt in 
this case, too. We are, however, taking lessons from 
our bitter experience and going to set up stronger 
structures for the university in the future. 

I appreciate your kind eonsideratUm in cotmeetion 
with Mr, Morishita’s paper. He has lately been in- 
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viteA the Fomoiaxi Goyerxu&ent to eeorve as paxa- 
sitdofftttf but will stay in Tokyo till next year. 

With best thaTiks for your sympathy, I am 
Yours very truly, 

Sbitaao Goto 

IlCPXBiaL Ukivkssity, 

Tokyo, Japan, Ootobss 30, 1023 

Extbaot pbom a L g jTOft TO Db. David Stabb 
JOBDAN 

No doubt you have had details from the press, but 
in case it may be of interest to see hoi^ quickly the 
American ships got started for relief we might men- 
tion that, of the two divisions (each six ships; squad- 
ron leader making 13 in all) of Destroyers, that 
known as the “38th” reached here from Dairen, Cbin- 
wangtao, etc., on the fifth to seventh, and Division 
No. 45, from Tsingtao got here about the eighth or 
ninth. The transport Merritt, from Manila, delayed 
by a typhoon, got here on the fifteenth, and the Meigs 
on the sevmteenth — with large quantities of food, 
blankets and hospital supplies, etc. The destroyers 
practically stripped themselves of their own stores 
besides what extras they had been able to bring. 

The Japanese have been greatly moved by the swift 
and open-handed policy of America and other na- 
tions; this has meant much for the morale of the 
nation as well as for their physical relief. 

There are nearly 55,000 people still living in bar- 
racks in the chief centers for these temporary struc- 
tures in Tokyo — parks, palace and temple grounds 
and the like, from recent official statistics. Problems 
of clothing, housing and employment are most diffi- 
cult at present. There are over 6,000 in the little 
barrack village — long rows of frame (one-room divi- 
sions)— right in Hibiya Park here. You would be 
surprised to see the cheerful aspect of their neat 
little “streets” — the one where they have opened most 
of their shops having strings of gay lanterns sus- 
pended overhead across the street at close intervals. 

We hope that the little quakes that have occurred 
since September 1 have not been exaggerated in the* 
press abroad. They have not amounted to anything, 
being just the minor adjustments to be expected after 
the main shock, except perhaps for yesterday’s which 
is said to have beeti independent, but not at all 
aerioua. 

When we consider the courage and hard work to 
be seen here on every hand, and the history of San 
Francisco after 1906, we are sure that it will not be 
long before that history will be repeated here. Even 
now no one who may have been planning to come here 
need change plans. 

T. Inamuru 

Tokyo, Novcbcbub 6, 1023 

The Imperial UHiversity of Tirfeyo lost its entire. 


library, wbicb, as 1 understood, thoufi^ encaead in n 
fire-proof building, had its roof lifted by on explo- 
sion in a neighboring medical acbooL There were be- 
tween 500,000 and 700,000 volumes, many of them of 
ancient Japanese literature and irreplaceable. 

Professor Kenzo Takahaahi is now visiting the uni- 
versities of America and Europe with a view to secur- 
ing donations for this library. It is to be hoped that 
all our universities and scientific societies will respond 
to this appeal. Any person or institution which may 
wish to send one or more volumes may do so either 
through Professor Takahashi, or by sending them di^ 
rectly to Mr, T. Komatsu, director of the Toyo Kisen 
Kaisha, Market St., San Francisco, who will forward 
them without charge to Japan. 

David Stabb Jordan 

Stantobd University 

THE SELECTION OF SUBJECTS FOR 
RESEARCH 

In the August 10 issue of Science, Dr. Eugene C. 
Bingham gives a discussion of this subject, with par- 
ticular reference to subjects for the university. 1 
should like to add a few words with reference to a 
selection for the younger students. 

After stating the importance of having research 
problems of some value, “If the result will not be 
worth publication, the work is not worth attempting,” 
he goes on to make the point that ^*the particular 
problem is of little moment to the student” For “one 
tiny problem quickly branches out into more fields 
than any one mind can compass.” It is a little diffi- 
cult to see how Dr. Bingham introduced philology 
into the study of the flow of matter, but that merely 
shows that Dr. Bingham has the imagination to see 
the connection. Another might fall down in a similar 
research problem, because he could not see it. 

The young student can not ordinarily see such a 
connection, and it may be for this reason that it has 
come to be common practice to give them the multi- 
tude of varied eourses, instead of starting them learn- 
*ing research. But 1 think the cause is more in the 
subjects selected. The professor is mostly interested 
in the fields that have been extensively studied. He 
wants to carry research one step further in the well- 
trodden road, in such directions as radioactivity, or 
isotopes, to mention two examples from Mr. Bing- 
ham's article. To go ahead with such subjects it is 
necessary first to learn the work of other leading men. 
Students in our colleges find it impossible to get ready 
to accomplish anything in such a line before gradu- 
ation. 

Taming to the industrial field, we find many lines 
which have never received the attention of a single 
intellect of the highest grade. There are plenty of 
real problems with results that would be worth pub- 
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listing. Furthermore, many of these problems oould 
be handled with but little equipment and at small ex- 
pense. Why not start the student on sueh problems 
and give him a chance at learning research methods 
before graduation? 

To be sure, such problems do not extend our knowl- 
edge of scientiho laws, and so it might not be proper 
to call it scientific research. Instead, they are a study 
in finding what laws apply to particular cases in 
which we are interested. It is technical research 
rather than scientific. But it is just as truly research 
and uses the same methods, but the subject-matter is 
more in line with the age of the student. 

To try to put such problems into the college course 
does not seem practical. One difficulty is the differ- 
ence in the ability of the student and the professor to 
handle the problem. The professor would want the 
results and would see that they were obtained 
promptly, in this way reducing the research practi- 
cally to the position of present-day laboratory ex- 
periments. 

I would, therefore, suggest that the student go into 
the industry for his first experience at research, to 
some place where the results of lus work would be 
appreciated from a financial as well as from an edu- 
cational standpoint, and where he can obtain results 
on his own initiative that are worth publishing. As 
he sees the need for more general courses in various 
subjects, be can take these up with more interest than 
would be possible without his research practice. 

Several advertisements have appeared recently in 
SciKNCx for a boy to do exactly this, but so far not a 
single reply has been received, not even a request for 
further particulars. What con be the reason? Do all 
parents feel that the college is the only place to study 
research? Or possibly they do not want their sons to 
go into research work? Do they feel that no business 
firm would take on a young boy for such purposes, 
and BO there must be some hidden deceit about the ad- 
vertisement? Is the fact that the boy receives pay in- 
stead of having to pay for it the obstacle? Or what 
is the reason that not a single person has been suffi-* 
cientiy interested to inquire about it T 

A. W. Forbks 

WoBCEsraR, Mass. 

REACTIONS OF CARBON DISULFIDE WITH 
ALDEHYDES 

Ik the presence of metallic sodium, carbon disulfide 
condenses with bodies containing “active” hydrogen 
to give unstable dithio acids. The reaction has been 
applied to compounds which contain the group 

O O 

It II H 

— CH or — C — 0 — 


(aldel^ydes, kettmes, esters, salts of oigauie acids) and 
is probably general for tdl substances capable of aldbl 
condensation. 

Aldehydes yield o-keto dithio aeids, with ketones 
ethers of dithio acids are produced; etliyl formats 
reacts irregularly, giving sulfo-methane dicarboxylie 
acid. The new dithio acids have only been studied 
through their salts, etc.; the free acids are very un- 
stable and have so far not been isolated. 

Further work will extend the study of this reaction 
to other types of substanoes which undergo aldol eon- 
densation, and will report the preparation of the 
-esters of the new dithio acids, which appear to be 
stable. 

E. WxaTHmic 

Ukiveksity ot Abxansas 

SCIENTIFIC AND INDUSTRIAL 
RESEARCH^ 

The Report of the Committee of the Privy Council 
for Scientific and Industrial Research for 1922*23 
shows the far-reaching importance of the work carried 
on under the auspices of this committee. The civil 
departments concerned in public administration, it is 
noted, are making larger use of the machinery now 
existing for the scientific attack upon problems that 
affect tliera. As part of the policy of coordination, 
periodic conferences have been held between repre- 
sentatives of the Deportment of Scientific and In- 
dustrial Research, the Development Commission and 
the Medical Research Council, at which the biological 
secretary of the Royal Society has been present 
These conferences, the report states, have provided 
valuable opportunities for the consideration of such 
matters as the responsibility for the conduct of in- 
vestigations at borderlines, the possibility of coopera- 
tive action in the conduct of investigations in which 
more than one of these departments may be interested, 
and the continuance of research work which has devel- 
oped in such a way as to bring it outside the scope 
of the fund originally aiding it. These discussions 
have helped to define the common problems of human 
and animal disease, and have emphasized the inter- 
dependence of biological and jdiysical research. They 
have driven home to the committee the conviction that 
a national policy in research, complex though it 
might be and directed by diverse and suitably de- 
signed oigaus, must be conceived and implemented as 
a unity. A series of conferences were held during the 
year with the management of the British Empire Ex- 
hibition, and a departmental committee was appointed 
to consider how science and the application of soienee 
to industries Could best be represented. It was i^eed 
with the exhibition authorities that they should ap- 
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tD flManme itnponsibility fbr the organization 
el^ tibe central ecientiflc eachibit, and a larger com- 
Ibittee, acting on behalf of the reeearoh aenooiations, 
to deal with the general organization of sectional aci^ 
emtido exhibits. With regard to the plea that was 
ittade in last year’s report that a vigorons search for 
new knowledge and the more elective application of 
aeience to industrial processes offered a potent means 
of reestablisliing our country and maintaining its 
population, it is recorded with satisfaction that in 
December, 1022, an act with a similar end in view 
was passed in France, creating a national office for 
sdentido and industrial researches and invention in 
connection with the Ministry of Public Instructmn. 
The report includes a summary of the work of the 
various research boards and committees of the De- 
partment of Scientific and Industrial Research. At 
the National Physical Laboratory, in addition to the 
researches which it necessarily undertakes in the dis- 
eharge of its primary functions as the custodian of 
national standards, with a view to ilie improvement 
of measurements of all kinds, including those relating 
to standards of quality, much research work of a 
gf^eral character is carried out. It includes re- 
searches involving continuous observations over a very 
extended period of time, and researches requiring the 
of exceptionally expensive equipment or other 
special facilities — for example, work at vm*y high 
ypltages or at very low temperatures. The Food In- 
vestigation Board dealt with varied problems affecting 
:l{^uit, meat, fish and eggs; many of these have been 
noted in our columns. Among now investigations 
which are being carried on are the design of a com- 
.i^ercial gas store for fruit, the growth and respira- 
tion of fongi under various conditions, the study of 
vegetables in transit from producer to market, the 
autolysis of meat and of fish, the bacteriology of fish 
and the freezing point of eggs in relation to the risk 
of overcooling. A report from the Oxygen Com- 
mittee, shortly to be published, contains descriptions 
of the improvement of tlio known method of handling 
liquid 0 X 3 rgGn and liquid air on a practical commercial 
scale; of these methods the oommitte has been prin- 
cipally concerned with the development of the double- 
walled vacuum vessel as a container. Among the 
other boards and committees carrying on different 
Inranches of research work are the Fuel Research 
Board, the Geological Survey Board, the Radio Re- 
search Board, the Physios, Chemistry, and Engineer- 
ing Coordinating Beseoroh Boards^ the Fabrics Co- 
Ordinating Research Committee, the Adhesives Re- 
search Committee and the Lubrication Research Com- 
^ttae. During the academic year 1922-23 the com- 
ikttee made 403 grants to researoh workers and stu- 
dents in training; of these 252 were allowanees to 


students to enable them to take advantage of the 
facilities dfered by various universities and colleges 
or other research institutions, 38 were personal grants 
to researoh workers to undertake independent research 
or to act as scientific assistants to other investigators, 
and 14 were grants to scientific workers to enable 
them to employ laboratory ksslstauts or to purchase 
equipment; the total expenditure on these grants was 
£50,000, The total expenditure of the committee dur- 
ing the financial year was £497,549, of whidh £204,493 
came directly from the Exchequer, while £89,608 
represents fees for tests and special investigations for 
outside bodies, and repayments from the service de- 
partments. 

SPECIAL ARTICLES 

GELS AND THEORY OF ADSORPTION* 

This paper is not to give a summary of tlie theories 
that have appeared on adsorption. Time nor patience 
would permit such a presentation. On the contrary, 
the speaker, with due consideration for all theories 
thus far advanced, is going to present a point of view 
which is in harmony with the experimental facts 
which have been found out at the University of Mary- 
land during the past three years. 

Before beginning our work, I felt that tlie hypothe- 
sis, which said that the electrical charge on the colloid 
was due to the adsorbed ion, was the most greneraJ. 
You all know that this point of view arose from 
Hardy’s work, but was first clearly presented by 
Bredig. Helmholtz’s double layer theory was another 
way of accounting for the electrical charge. Further- 
more, you are all familiar with Froundlich’s assump- 
tion of adsorbed ions and Michael’s idea of surface 
molecules being dissociated. 

After reviewing the great amount of work on 
adsorption, it seemed to mo that we did not need more 
theories on adsorption until more fundamental work 
was done, in order to prove the falsity or truth of 
the theories already in print. 

Our work was started on silica gel and you all 
know that this gel is negative with respect td water. 
We assumed that this negative charge was duo to the 
Helmholtz double layer and, according to Hardy’s 
work, we had reason to believe that if the hydrogen 
ion concentration was decreased, the negative chaTg^ 
on the gel would increase, and similarly, if you in- 
crease the hydrogen ion concentration the gel would 
assume a less negative charge until it would assume 
B positive charge when the pH had fallen below 7. 
The H^inholtz theory also assumes that a charge of 
a particular sign can not exist without one of oppo- 

• Bead before the Chemistry Section of the American 
Associaticn for the Advaneement of Science at the Bos- 
ton Meeting on December 28, 1922. 
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site aig^n in its proximity; when the silica gfel 
becomes more and more negative by increasing 
pIX value of the solution, it should attract more and 
more positive ions into its proximity* With these 
points in mind, it seemed reasonable to suppose that 
a positive ion, such as would be furnished by some 
salt like potassium acid phosphate, would be more 
and more attracted into the neighborhood of the gel 
as the hydrogen ion became less; or, puttii^ it in 
other words, that the adsorption of the potassium ion 
would increase with an increase in pH values. Re- 
sults as shown in the following table seemed to bear 
out the supposition : 

TABLE I 

mgm. K Ads. mgm, PO« Ads. 
pH Value per gm. gel. per gm. gel. 

9.501 9.63 —4.16 

r.699 6.66 —4.15 

6.086 1.74 —8.15 

3.888 —0.68 —1.36 

This would seem quite in tune with some of Dr. 
Loeb's work as far as the potassium ion is concerned, 
and the phosphate radical also has a tendency in the 
right direction, although at no time did it become 
positively adsorbed. Many salts of potassium and 
calcium were run, and there was no exception to the 
rule as far as the cation was concerned, bat the anion 
presented some irregularities. 

It next became of interest to find if the charge on 
the gel changed at a pH value of 7. Such determina- 
tions were easily run by an apparatus similar to that 
used by Briggs in his electroendosmosis work. Table 
II gives a sample of the results. 


TABLE n 


pH 

Charge on 
Gel. 

Time to flow 

10 cm. 

E.M.F. 

6.526 

neg. 

16 min. 19 sec. 

116 

4.717 

neg. 

81 min. 54 sec. 

120 

3.667 

neg. 

82 min. 19 sec. 

120 

1.217 

poa. 

72 min. 3 sec. 

119 


According to Perrin's work, you would not expect 
this silica diaphragm to be negative in such a high 
hydrogen ion concentration uideas it was due to a 
strong adsorption of some negative ion which was 
more strongly adsorbed than hydrogen. But the 
anions had been slightly, if any, adsorbed as shown 
in Table 1. 

In view of these facts it seemed necessary to make 
some other assumption as to the cause of the charge 
on the gel. The next most plausible theory seamed 
to be the ionisation of surface molecules, but before 
applying this theory, a few words about the history 
of the ultramicFon may be in order. 

Work by Butsohli and others have led us to believe 
that the oltramicron in the hydrosol and hydrogel are 
identical. In the latter case the ultramicrons are 


doaer tofsther. It is further neeejuary for ua to ]% 
tore the nltramiorons in a hydrogel as bemg luid 
together by a certain amount of oohesion and 
intersHoes between tbeee ultromioroiis being filled wtife 
water. 

Suppose that the molecules of silicic acid at lihe 
surface of the oltramicron suffered ionisation. Then 
the oltramicron would become negative and might be 
represented thus: 


H + 



HSiOf 



HSiOa" 


H+ 

Fig, 1 

The charge on the gel is now accounted for satisfac- 
torily, and it is next to be seen if this theory will 
explain experimental facts. 

On this theory the ultramicron should have a chaige 
much in excess of a common ion, for, as illustrated 
in Figure 1, there would undoubtedly be many sur- 
face molecules ionizing. This is true to facts, for It 
has been shown that the charge on an oltramicron is 
many times that of a single ion. 

Suppose an acid is added to these ultramicroua. 
This surface ionization will be decreased, and the gil 
will become less negative until it finally becomes posi- 
tive, as shown in Table II. The equilibrium is ex- 
pressed thus: 


+ H-SiO,' 




^H+SiO, + 0-H 


pH < 1.217 pH > 1,217 

Again, suppose that some alkali is added, such as 
sodkun hydroxide, then the reg^ar neutralizatiou 
action should take place thus: 

□ HSiO-j + rH++ OH-| +Na+ >- 

□HSiOir + Na+ + H+ + OH" 
is., sodium silicate is formed at Ibe surface of the 
ultramicTon. These surface molecules of silicate 
would be more highly ionized than the silicic acid and 
hence, the negative charge of the gel should increase. 
This is again true to experimental facts. 

The sodium ions in equilibrium with the isAieate 
ions on the surface of Ihe ultramieron would have a 
tendency to diffuse throoi^ the sotati<w, but fhesr e^a 
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pioi go without taking the nlts^amieroti in thoir tr^n. 

ahoiil4 happen when the ultmmicron does not 
hafe too great mass, and in sueh a case we have what 
is known as peptization, but if the mass of the ultra- 
macron is too great, the sodium ions are not able to 
pell it along and consequently the sodium ion is held 
in the vicinity of the ulti'amieron and we have what 
might be termed adsorption. Experimental facts bore 
mat these assumptions, f6r when the silica gel was 
treated with a solution of sodium hydroxide until 
the alkalinity of the solution had entirely disap- 
peared and the analysis ran, it was fonnd that part of 
the sodium was found in the solution with its attend- 
ing ultramicrons, while the balance was in the prox- 
imity of the ultramicrons which had too great mass to 
migrate. The surface of the unmigratable ultrami- 
erons is so great that the result was a fairly high so- 
called adsorption. 

lb the light of this, it was reasonable to suppose 
that the adsorption of potassium, as shown in Table I, 
might be due to a replacement of the sodium, but if 
this were the case, the total adsorption of the sodium 
and potassium should be equal to the adsorption of 
the sodium, and what part of this adsorption was 
potassium would depend on the ratio of the solubili- 
ties of sodium and potassium silicates. Furthermore, 
if some salt like silver nitrate were used which had n 
nmre insoluble silicate than the potassium more of 
the sodium should be replaced but the total adsorp- 
tion should be the same. A few results are given in 
Table III to show the general run of experiments. 

TABLE in 

Ajworptiok or Mitals by the Htdhoobls of Siuoon 


Solutions Used 




C=0.02K C=0.02N 

NaOH NaNO. 45 X KH 45 X 10-‘ 

NaOH KNO, 14X10-^ 81 X 45X10-* 

r^aOH AgNO, 12X10-* 38 X 45X30-* 

Using similar notation to that already used, the re- 
aetions might be represented thus: 

QHSiCWIa + KNO, □HSiD.K + NaNO, (1) 

□HSiO,Na 4- AgNO,"^^ QHSlO.Ag + NaNO, (2) 

to the results given in Table IH, eqoa- 
(2) woqld be carried nearer eompietion titan 
(1) before equilibrium was established, but 
tiia ioUl metal adsorbed in any case is the same. 

^ other than eodibin. 


Tbeee are a few points to show tbs trend of our re* 
suits and conclusions in regard to siHoa geL We are 
now investigating alumina and fOrric oxide gels in 
order to find what theories will best apply to these 
cases, but the work has not yet reached such a state 
that we wish to draw definite conclusions, but our 
present work seems to indicate that there are four 
different types of adsorption from solution ; namely, 

(1) chemical adsorption, which follows the mass law, 

(2) exchange adsorption, where one ion is adsorbed 
at the exx>ense of replacing an equivalent amount of a 
second ion, (3) partition ratio adsorption, where the 
adsorption obeys Henry’s law, and (4) electronic ad* 
sorption, where the adsorbed material seems to be held 
by a secondary valence. There is also what might be 
called a fifth type which is a combination of two or 
more of these types. We feel quite sure that we have 
a oombination adsorption in the case of both ferrio 
oxide and alumina gels, but we shall wait until a later 
date to report more detail on this. 

NEiii E. Gordon 

Univebsitt or Maryland, 

Ohekistbt Department 


NORTH CAROLINA ACADEMY OP 
SCIENCE 

The twenty-second annual meeting of the North 
Carolina Academy of Science was held at the North 
Carolina College for Women at Greensboro, May 4 
and 5, 1923. 

The secretary reported a total membership of 203, 
an increase of 40 members over the preceding year, 
and also that some 60 members were now members of 
the American Association for the Advancement of 
Science, an increase of 50 per cent, over the previous 
year. 

The following officers were elected for the ensuing 
year: President, C. M. Heck, Department of Physics, 
State College; vice-president, J. P. Givler, Depart- 
ment of Biology, North Carolina College for Women; 
secretary-treasurer, Bert Cunningham, Department of 
Biology, Trinity College; executive committee — A. 
Henderson, Department of Mathematics, University 
of North Carolina; H. B. Arbuckle, Chemistry De- 
partment, Davidson College; J. W. Nowell, Chemistry 
Department, Wake Forest College. 

The North Carolina Physics Teachers Association, 
meeting with the Academy, elected officers as follows : 
Preeident, W, T. Wright, North Carolina College for 
Womiauy vice-president, A. A. Dixon, State College; 
setretary^treasurer, A. L, Hook, Elon College, 

The North Carolina Section of the American Chem- 
ical Society! meeting at the same time and place, 
elecM the following officers: President, J, 0. Haiver- 
aoU| jMiosain^t of Agriculture; vice-president, F. C. 
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Vilbrandt, Depaitoent of Chemistry, University of 
North Carolina; secr^tary^treasurer, L. B. Rhodes, 
Department of Agrieoltare. 

The following officer was elected for the Mathe* 
xnatics Section: President, J. W. Lasley, Jr. 

The following papers were presented : 

Note on ike pure euliu/re of diatoms: Bert Cunning* 

HAM. 

On the variation of proteins in com: O. J. Thus, Je. 
and H. B. Arbucklb. 

Becent improvements in amoeha culture methods: L. 
M. Bbktholf. 

Boil treatment to overcome the (njurious effects of 
toxic materials in eastern North Carolina swamp lands 
(road by B. W. Wella) : M. E. Sherwin. 

Dedifferentiation in hpdroids and aseidians: H. V* 
Wilson. 

Density of the cell sap of plants in relation to environ* 
menial conditions: G. F. Korstun. 

The importance of calcium in relation to riohets (by 
title) : J. 0. Halverson. 

T winning and polyembryony in insects: E. W. Leibv. 
Posail remaina of an ancient mammal in Bast Central 
Texas (by title) : E. O. BANOOLrH. 

The present condition as to ether theories (by title) : 

A. H. Patterson. 

Some phases of digesHon in Camhanis: W. A. Wolff. 
The physios of artificial incubation: C. M. Heck. 

The copperhead snake at Maleigh (by title): C. S. 
Brimlby. 

Some methods in anatomical technic (by title) : W. 0. 
Ceorqe. 

Contrhetile vacuoles in amoebae: faotenrs influencing 
their formation and rate of controotton .* M, J. Hqoub. 
Strawberry leaf scorch : F. A. Wolf. 

Some of the Bcpatioac of North Carolina: H. L. 
Blomquist. 

Characteristics of North Carolina rainfall (lantern): 
R. J. Morton and T. Saville. 

Hydrogen-ion concentration in oertoin front and «nw- 
fish waters of western North OaroUna (by title) : B. E. 
Coker. 

The relation of diet to the developmmt and preserva^ 
tion of teeth: F. W. Sherwoop, 

A simple microphotographic apparatus : J. B. Bulutt. 
The research program of the Appalachian forest 
experiment station (read by 0. F. Korstian) ; B, H. 
Frotiongham. 

Savannah and sand ridge plant communiUes: B. W, 
Wells. 

Technique of the mimeograph*mimeoscope method of 
publishing temporary- illustrated soionoe text-hooks and 
laboratory guides for schools and eoUeges: J. P. Givler, 
The generic signiflcance of the genitalia of ineeote (by 
title) : Z. P. Metcalf. 

Some obeervafione on the righting reaction in starfish: 

B. Noyes. 

Some points in the bud development of a simple osoid- 
ian (presented by H. V. Wilson) : 0, D. Beers. 

The formation of rat spSrmaioeoa agglutinins in the 


raihM, with a brief disoussion of ih$ proems of 
mmu^ty {read by Qhas. Phillips): W. F. Tayi^r ^ 
H, K. QouiJ*. 

Some biologieal aspects of the cancer prehUS^ 
Charles Phillips. 

Oo^eneeie in epme species of the Saprolegnioae : j/Wt., 
Couch. ' 

A new species of Thrausioiheoa and a related Ackj^t 
W, C. OOKKR. " ' 

Economio status of the forests of the southeastOm 
United States: W. W. Ashe. 

Age and atructwre of the North Carolina Newark 
title) ; Collier Oobb. 

^Transportation problems in relation to owr ohanj|||i|HP 
environment (by title) : Collier Cobb. 

The breeding season of Limnoria at Beaufort, Ni 'pm 
(by title) : R. E. Ooker. 

On the curvature of manifolds: J. W. Lasley, Jt. 
Aspects of constant curvature: A. Henderson. 

A discussion of the loss of mass in the formation 
helium from hydrogen: J. B. Derieux. 

Secondary electron emission from iron and tungstm^ 
O. Stuhlman, Jt. 

Teste of results in physios teaching : C. W. EnWAjpii. 
Drop of potential in tran^/ormer oil: N. B. Foster# 
What happens at absolute serof A. H. Patterson. 

An electrolytic interrupter: A. A. Dixon. 

A standard form for the solution of problems : J, "B. 
Derieux. 

A review of the work on isotopes; A. A, Dixon. 

The formation of layers in inorganio solutions: P. W* 

OOOKK. 

A suggestion in regard to some problems relating ^ 
the hydration of the ions: £. E. Randolph. 

A peculiar phenomenon of a Bunsen burner: H. B. 
Arbuokle. 

Chemical industries in North Carolina: F. 0. Vii- 

BRANDT* 

The chlorination of juglone in hot acetic acid: A. 8. 
Wheeler and J. L. MoEwek. 

The hrominaiion of t-amino-p-xylene : A. 6. WiCxatAB 
and B. W. Constable. 

UoCrudden*s volumetric method for determination of 
ealoiwm compared with the Schohl and Bedley method: 
J. O. Halverson and L. M. Dixon. 

A new ketone reagent: p-bromophenylsemioarbaside: 
A. B. Wheeler and J. A. Bender. 

The constitution of the diohlorohydroxyeihylidens*bis- 
nitroanHines : A. S. Wheeler and S. C. Smith. 

Problems of the chemist in the textile industry : K. W* 

Franke. 

A vacuum gage: M. L. Hamlin. 

A peouUar reaction between diohloroaoetio acid and 
aromatic amines: A. S. Wheelbe and S. C. Smith, 

Short addresses were also made by State 
teodeat of Public Instruction E. C. Brooks, 
the president of the State Teachers Asaemb^^ 
Elizabeth K^ly. ■ ^ 

Bbb» Cunningham;, ' 
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THE ADMINISTRATION OF AGRICUL- 
TURAL RESEARCH' 

The question of the advantage of administration in 
connection with the prosecution of research has been 
much disoussed in academic circles. It has often been 
looked upon askance in that quarter, and there has 
been apprehension lest the attempt to organize for 
research should infringe upon that freedom to investi- 
gate which is conceived to be the birthright of every 
pioneer research worker. President Angell referred 
to this ill an address before this Association a few 
years ago when he said; "A fairly prevalent concep- 
tion of research associates it with the somewhat mysti- 
cal intellectual operations of the genius or 'near 
genius,’ to tamper with which is a kind of profana- 
tion.” 

Such a view is based on the academic or university 
conception of research and relates, doubtless, to the 
more abstract field of inquiry in which the individual 
follows out his own course in the pursuit of that 
elusive thing, an idea. But much research at the 
present time is not of that personal or essentially in- 
dividual type, carried out for the gratification and 
advancement of scholarship of the principal ; it is in- 
stitutional in that it is conducted by individuals asso- 
ciated in groups. They may work independently or in 
varying measure of cooperation, but they are mem- 
bers of an organized agency, designed to serve a par- 
ticular field or purpose. Such agencies are develop- 
ing rapidly. They deal quite largely with industrial 
or applied research, since their ultimate purpose is 
to solve problems or acquire information for the more 
immediate benefit of an industry or the public gen- 
erally. 

Agricultural research — using the term broadly — is 
the largest example of this type, and it is almost 
wholly supported or subsidized by public contribu- 
tions. Practically all of it is organized, carried on 
by units constituted for the purpose by law; and, 
being organized, there must be administration by a 
responsible head. For organization and administra- 
tion are twin brothers, in research as well as in in- 
dustry. This condition docs not interfere with the 
opportunity of the individual — it often contributes 
to iti but it does affect his xolationships, and it im- 
poses responsibility which the independent investi- 
gator does not accept, 

1 Paper presented ac the Chicago convention of the 
Association of Land^Graat Colleges, November 14, 1922. 
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Of course, it is possible for administration to go 
too far, to be arbitrary and unreasonable, to exceed 
its function; but that is not the tendency at present 
in our agricultural institutions. Rather it may not 
go far enough in some cases. 

A research institution is a public trust. It carries 
a very definite obligation, to humanity and civiliza- 
tion. Roaoarch is one field in which rcsiKJnsibility 
for the use made of opportunity and resounres can not 
bo shunned. It is not a private affair. It is a matter 
of ])ublic concern wherever it is done, for it is the 
moans of growth of civilization and human welfare. 

Perhaps the primary function of administration 
may be defined as making the most of the resources 
at hand, to the highest advantage of the field designed 
to bo served. If it is true to those dependent upon it, 
it should aim to secure the maximum output for the 
funds used, to express the fullest use of the facilities 
at hand, the largest practicable return for the invest- 
ment. “It is not the money itself but the skill and 
intelligence with which it is applied that determines 
the amount of service rendered.^' This is the business 
side. It is the principle of good business understand- 
ingly applied to research, but it is as different from 
the administration of business as research is from in- 
dustry or commercial life. The attainment of success 
and the measure of it require scientific as well as busi- 
ness judgment. 

The fundamental principle of administration in re- 
search has frequently been stated in the simple terms 
of selecting good men and giving them freedom and 
sustained support. To me, it is emphatically this, but 
something more — certainly more than a passive atti- 
tude toward their work after the group has been as- 
sembled. It implies an attitude of continued interest, 
of sympathy, understanding and encourngemont ; and 
it also implies expectation. The latter may show it- 
self in a close study of the progress of the work and 
its competence to attain the ends sought, a question- 
ing of whether delay or failure is due to the worker, 
his method.s or his environment. It may lead to coun- 
sel n7id suggestion, or even to restraint, for the con- 
tinued support of projects will usually bear relation 
to the degree with which expectations are being met. 
Even tlie most abstract research looks toward the 
completion of its project, and does not carry with it 
unlimited freedom to follow at random wherever in- 
terest or inclination may lead. A spirit of friendly 
criticism, of expectancy and the weighing of pros- 
pects, is an attribute of the keen administrator, al- 
thoixgh it may rarely come to the surface. 

In such an organization as an experiment station, 
the selection of a working program out of the multi- 
tude of things which might be undertaken is naturally 
one of the large functions of administration. Other- 
wise, as usual, what is everybody’s business is no- 


body’s business. Someone must familiarize himself 
with the leading agrieultural questions of the State 
or region, and maintain contacts with the industry as 
a whole. This usually centers in the director, for, 
although he needs the counsel of his specialists, in the 
last analysis he will be called upon to decide upon 
and to assume responsibility for the way in which the 
station is discharging its mission. 

Theoretically the working program is a general ex- 
pression of what most needs to be done to meet local 
needs or to advance problems of wider range. Natu- 
raljy it deserves to be well studied and properly bal- 
anced. In this an advisory committee may be of 
much help. 

It usually happens at the present time that this 
program is in part inherited and can only be reshaped 
gradually, but it is for the director to size up the 
various features of it, determine their adequacy and 
relative importance, and work out a policy for further 
development For such a research institution must 
be constantly going forward. 

One of the moat difficult tasks of administration is 
the selection and recruiting of the staff. This is one 
of its largest responsibilities, so much depends upon 
it. It is naturally governed by the lines to be empha- 
sized, and within these it depends on disposition to 
search out men and ability to judge them. The choice 
may be influenced by the fact that other college duties 
are to be involved, but even when this is the case, the 
representations of the director as to the necessary 
qualifications for research may have much weight. 

It is sometimes said that the efficiency of an ex- 
periment station is the sum of the efficiency of its 
staff, to which should be added, in my judgment, judi- 
cious administration, for even with a higWy compe- 
tent staff the effectiveness with which their work is 
canied on will depend to no small extent upon con- 
ditions which center in the administrative office. 

The fact that over half tlie workers in the experi- 
ment stations have other calls upon them — either 
teaching, extension, regulatory or service — gives op- 
portunity for administrative attention. In a sense re- 
search has often to meet the competition of other col- 
lege duties and interests, some of which are regular 
and imperative. Hence the necessity for insuring to 
the workers the necessary time for research, and 
avoidance of the frequent tendency of individuals to 
take on too many different projects. This latter needs 
to be guarded or it may result in good intentions de- 
generating into protracted routine with too little 
study. Opportunity is required, not only for the 
making of experiments, but for the exorcise of the 
thinking function indispensable to research. 

Furthermore, individual workers vary in th«r 
qualifications and experience, and thoy are gzx»aped 
in college departments in which the research ^trit 
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often varies. The wide range of station work, irtisn 
routine determinations and observations, and the mak- 
ing of relatively simple tests and experiments, to the 
more original abstract and theoretical inquiry, affects 
the standards and tlie outlook of workers. The di- 
rector may help to correct this in individual cases, and 
give opportunity for growth. He may supply in- 
centive which will encourage workers to strengthen 
their attack and look deeper into their problems- Ad- 
ministration can not put into a man what is not in 
him, but it can stimulate his development, if the basis 
is there, and it may lead and help him to make better 
preparation and to elevate his standards. It may give 
him a chance, and impress upon him both his oppor- 
tunity and his responsibility. 

Similarly the standards and type of work of differ- 
ent departments may call for attention- For while 
departments can not expect to be self-contained it is 
now very evident that the fundamental research can 
not be done in one place or department and the ap- 
plied work in another. Departments themselves may 
need to be strengthened- Certain ones will usually 
stand out more prominently \\\ their work than others, 
for a symmetrical organization is rarely attainable, 
but the research spirit should be in evidence, with 
encouragement for its development as opportunity 
offers. Without a well-defined research policy, com- 
petent workers can not be attracted to a department; 
and on the other hand, ambitious investigators whose 
efforts are not sympathetically supported will seek 
other fields or lose their zeal. 

In practise, administrative attention is usually 
needed in some directions more than in others. Dif- 
ferent men work according to their particular apti- 
tudes and habits. Research in the more abstract fields 
can not be systematized to the extent that less exact- 
ing types may bo, and in large measure the investi- 
gator in that field must be free to follow his vision. 
Not infrequently, however, well qualified investigators 
respond to suggestion which directs them into chan- 
nels germane to the station and the special subjects it 
desires to study, or prevents their wandering too far 
afield. Naturally, the director should come to know 
his men, for in a sense the freedom accorded an in- 
vestigator usually will be earned. 

It has been said of one of our most successful sta- 
tion directors, recently retired, that he performed 
*'the difficult and delicate task of administering re- 
search in such a way as to enable his associates to put 
forth their best.” This is one of the highest tributes 
that could be paid such an officer, for as another has 
said, “the chief problem of the research director is to 
maintain the freshness of view, enthusiasm and keen- 
ness of his staff.” 

Again, administration may insure that each under- 
taking is Well oonsidered at the 6uteet, that so far as 


feasible it has been thought throu^, that its real na- 
ture and what it will likely involve have been gone 
into, and that if insufficient in itself it may have the 
support of workers in other lines. If administration 
does tills it will lend real service, to the investigator 
as well as to his organization. 

It is now generally conceded that owing to the com- 
plex character of problems in agriculture there is a 
substantial basis for cooperation. Rarely are depart- 
ments sufficiently broad or complete in themselves to 
solve these problems in a thorough way, or to make 
the contributions applicable unless they are supported 
by the studies of other branches. The drift toward 
specialization emphasizes this and calls for corzelation 
of effort and of forces. The attitude of the director 
can do much to develop the cooperative spirit and 
effect union of effort where needed. 

This may seem a large program for the administra- 
tive officer. It implies that Ins heart and understand- 
ing are in research, and it involves the maintenance 
of close contacts. But the duties connected with ad- 
ministration do not necessarily all devolve in detail 
upon the administrative head. Especially in the 
larger stations he may sc organize those as to bring 
to his aid committees and councils of various kinds, 
and supply means for keeping himself informed. 
These constitute the machinery of administration, and 
they have been found decidedly helpful in many 
cases. They may promote alike the spirit ot unity 
and of individual responsibility, and cement the feel- 
ing of partnership in the carrying out of a great en- 
terprise. 

What then of the qualities of an administrative offi- 
cer to discharge the functions of his important office? 
According to the Report of the Commission on Agpri- 
cultural Research, made to this Association in 1907, 
“The imraediato executive officer of a research agency 
should be a broadly trained scientist . . . whose time 
and thought should not be seriously absorbed by other 
duties. Such expert direction is essential to securing 
proper unity of work and the efficient coordination 
of the efforts of individuals.” The same idea was re- 
cently expressed by the staff of a station where the 
position is vacant, in maintaining that the director 
“should be a man who through first-hand experience 
understands the methods and purposes of modern 
agricultural experiment,” 

To quote from a leading English authority on the 
subject :* 

The director of a research organization requires not 
only the qualities of a research worker, but those of an 
administrator. Scientific training of a high order should 
be combined with cousidorable practical experience in 
the industry concerned. ... He must have a wide 
knowledge of men, be tactful in handling them, and able 

* Fleming and Pqaree, Research Industry. 



saisiftm 


S02 


t voi^ hvm, Ho. iwa 


to inspire them with enthuBiasm he himself must feel. 
Ho must be primarily a leader. In no way will his 
capaoity be more demonstrated than is the manner in 
which he attracts and retains the services of able men. 

Evidently the director of a station can not hope to 
be an expert in all the parts of the station’s work, 
but he can know something about them and the ele- 
ments essential to their success. In the more conven- 
tional lines of experiment, which comprise a very con^ 
siderable part of the station work, he may claim some 
judgment regarding their competence to advance be- 
yond a certain point, and their need for supplement- 
ing by more exact inquiry. Even in the moa*e ad- 
vanced lines, it is possible for an officer trained In 
science to determine whether the investigation is defi- 
nitely aimed and keeping to its coarse, whether it is 
constantly constructive and not falling into an un- 
studied routine. 

It is apparent, therefore, that the administrative 
officer ought not to lack for time, for his duties to 
his staff and to the public, the weighing and evalua- 
tion of efforts, and the maintenance of tlie work upon 
a plane adequate to the needs, will make no small 
demands upon him. There is danger in such an offi- 
cer having too many other duties and outside inter- 
ests which tax his strength and divert his attention, 
sometimes for protracted periods. He ought himself 
to be a student, with opportunity for the full play 
of his vision of problems and possibilities and the 
means of meeting them. His chief task will be to 
maintain the objective of the station in tlie largest 
and best sense. 

This way well be his first concern at all times. A 
fund of a hundred thousand dollars and upwards for 
research, such as over half the stations enjoy, amount- 
ing to more than a quarter of a million in ten States, 
is no small responsibility and gives opportunity for 
the best thought and judgment at command. It opens 
the way for the highest type of administration. It 
calls above all for that inspirational leadership which 
serves to spread the “contagion of ideas.” 

E. W. Allen 

U. S. Department op AaRicuLTUEB 


RESOLUTIONS ADOPTED AT THE 
AUSTRALIAN MEETING OF THE 
PACIFIC SCIENCE CONGRESS 

The scientific problems of the Pacific are so numer- 
ous and varied and involve so many individuals, in- 
stitutions and governments that it has been found 
profitable to organize conferences at which work in 
progress may be discussed and means and methods^ 
for further progress may be carefully considered. 
The probable value of such conferences was recog- 
nized by the Australian meeting of the British Asso- 


ciation for the Advancement of Science^ WiAa A con*^ 
ference on the Pacific, which included in its program 
science, history and international relations, was a 
feature of the Panama-Pacific Exposition at San 
Francisco in 1916 ; at the semi-centennial anniversary 
of the University of California in 1918 a simitar con- 
ference was arranged; and the Exploration of the 
Pacific formed the central theme at the meeting of 
the Pacific Division of the American Association for 
the Advancement of Science in 1919. . 

The consideration of this subject by the National 
Academy of Science resulted in the establishment of 
the Committee on Pacific Exploration in 1915 — a 
committee which, with changes of personnel, has be- 
come the Committee on Pacific Investigations of the 
National Research Council. The deliberation of this 
committee showed the advantages to be gained by a 
series of conferences which would bring together rep- 
resentative scientists from Pacific countries actively 
engaged in research. During the period of the war 
the scope and purpose of such conferences were dis- 
cussed on the basis of extensive correspondence and 
in 1918-19 meetings of the Committee on Pacific In- 
vestigations resulted in arrangements for the confer- 
ence which met in Honolulu, August 2-20, 1920.^ 

The Pan-Pacific Science Congress held this year in 
Australia had the same general function as the Hono- 
lulu conference, but was wider in scope end had a 
larger attendance. Its proceedings are to be pub- 
lished by the Australian National Research Council 
under whose auspices the Congress convened. By in- 
vitation of the Japanese National Research Council 
the Congress of 1926 will be held at Tokyo, 

Tlie scope of the Australian Congress, which was 
attended by delegates from Australia, British Malaya, 
Canada, Chile, Dutch East Indies, England, Fiji, 
Formosa, France, Hawaii, Holland, Hongkong, 
Japan, New Quinea, New Zealand, Papua, the Philip- 
pines, Scotland, Tahiti, United States, is shown by 
the resolutions adopted. 

In selecting the resolutions for publication ihose 
primarily of local interest have been omitted, and 
from certain others explanatory clauses have been 
^iminated. The Australian Research Council has 
authority to revise the wording of resolutions before 
publication in the official proceedings of the Congress. 

Oroanikation and FuTtrax Mbbtinos 

(1) That this Congress recommends the estabUriunenl 
of a permanent organisation of the scientlfie institatious 
and individuals engaged in research on the selenttfie 
problems of the Pacific Begion. 

(2) That the President of the Third Pan-Paeifle Sd- 

1 Proceedings of the First Paa^Paci^ fieieatific Oon- 
ferenoe, Bernice P. Bishop Museum Bpedal Puhlicaldosb 
No- 7, Parts I, Hi tn, X92X. 
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enoe Cos|fre9S request the National Beaeareh Council or 
eimiliur institution or agency of each of tho following 
countries, oie., Australia, Canada, Chile, France, Great 
Britain, Japan, Netherlands, New Zealand, the Philip- 
pine lidande and the United States of America, to ap- 
point a member of an Organization Committee, the 
chairman of tho Committee to be a reaidont of the coun- 
try in which the Congress will be held, and that the 
Committee be empowered to add to its membership rep- 
resentatives from other Pacific countries. 

(S) That the Organiiatiou Committee be requested to 
prepare a preliminaiy draft of a constitution and meth- 
ods of procedure of the organization and to report its 
recommendations to the next Congress. 

(4) That the National Research Council or equivalent 
organization of the country in which the next Pan- 
Pacific Science Congress is to be held be invited to ap- 
point the President and other executive oifieers of the 
Third Pan-Pacific Science Congross and that all the 
executive duties in connection with that Congress be en- 
trusted to it. 

(5) That this Congress requests the Australian Na- 
tional Research Council to take any steps necessary to 
give effect to any rosolutions of which Congress approves. 

SfiOTION I. AORICULTtTEB 

(1) The Congress approves the appointment of a 
special committee consisting of five geneticists to collect 
information on all genetic research, now in progress in 
the countries bordering on the Pacific Ocean; this com- 
mittee to report to the next meeting of the Congress. 

(2) This Congress, realizing the great economic im- 
portance of properly conducted soil surveys, recommends 
to the Governments of the Pacific region that such work 
bo pushed ahead as rapidly as possible, that tho physical 
character of the soil and subsoil be the basis of such 
surveys, and that, when practicable, the character of tho 
native flora growing on each type of soil be recorded. 

(3) (Joint Recommendation from Agriculture, Ento- 
mology and Forestry Sections.) That in view of the 
destructive nature of several diseases of sugar-cane, in- 
troduced into Austrsdia from New Guinea, and the possi- 
bility that the cultivation of sugar-cane in the tropics 
originated in that area, the Congress recommends that 
a survey of the diseases and insect pests of sugar-cane 
and thMr natural means of control be undertaken in 
New Guinea at an early date, by the Pacific countries 
interested in sugar-cane cultivation. 

(4) Since plant diseases and insect peats cause enor- 
mous aggregate losses of crop plants, the Congress recom- 
mends: (1) That their distribution be limited as much 
as possible by plant quarantines; (2) That plant dis- 
ease and insect peat surveys and epidemiological studies, 
which are prerequisite to intelligent action, be under- 
taken in all eountries bordering on the Pacific; (S) That 
the results be interchanged freely. 

- fiSiCmOK XI. ANtHBOPOnOGT i.NP Kthkology 

(1) Teaching of anthropefiogy; The preservation, 
progress and welfare of the native population of Oceania, 
which is a eharge under the terms of Mandates 


granted to the Commonwealth of Australia, can best be 
carried out by a policy based on the investigation of 
native conditions, customs, laws, religion and the like, 
which is a study not merely of academic interest and 
importance, but points the way to a sympathetic method 
of dealing with and governing such peoples. The eco- 
nomic development of these countries depends largely 
upon the adoption of an intelligent native labor policy 
of recruiting, treatment, protection, and so forth, which 
can be built up only on a wide and sympathetic knowl- 
edge of native life and thought; this knowle^g^ can best 
be gained only by intensive investigations by trained 
students. 

The Congress, therefore, suggests that provision be 
made for the teaching of anthropology in the universi- 
ties of Australia. 

(2) Need for research in Australia and Oceania; 
Recognizing tho necessity for the immediate prosecution 
of anthropological research in Australia and Oceania, 
this Congress calls the attention of governments, univer- 
sities, patrons of research and research foundations to 
the pressing and important need for this invostigation. 

The undoubted disappearance of the native population 
in many areas, which not only seriously affects the labor 
problem, but involves the loss of moat valiiable scientific 
material, and in the territories held under mandate, is 
itself the moat serious obstacle to the duty accepted by 
the mandatory powers of promoting the material and 
moral well-being and social progress of the inhabitants. 

It is therefore urged that governments responsible for 
the welfare of Oceanic peoples should recognize that 
ethnology has a practical value in administration and is 
of definite economic importance, and that they should 
proceed without unavoidable delay to take such steps as 
are necessary for these purposes. 

In view of the great end peculiar interest of tho Aus- 
tralian aboriginals as representing one of tho lowest types 
of culture available for study, of the rapid and inevita- 
ble diminution in thoix numbers, and of the loss of their 
primitive beliefs and customs when under the influence 
of a higher culture, the Pan-Pacific Congress urges that 
steps should be taken, without dolay, to organize the 
study of those tribes that are, as yet, comparatively un- 
influenced by contact with civilization. 

(3) Objects of Research: The study of racial mixture 
is of great importance from a sociological point of view, 
but it is first neoessary that the physical anthropology 
and psychology of the componont races should be ade- 
quately investigated. An agreement as to prooedure and 
staudardited methods should be adopted without delay, 
as without these, comparisons of results by various work- 
ers are impossible. 

The intensive study of limited areas, comprising all 
branches of anthropology, including linguistics. 

The eolleotion, translation and publication of informa- 
tion already on record. 

One object of those and similar inquiries is to eluci- 
date the history of Oceania, which can be accomplished 
by a comparative study of traditional lore, languages, 
beliefs and practices, and physical characters. 

It is essential that anthropologists should soak the 
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eooper&tion of geologists, botanists and aoologists, since 
the solution of the problems of the distribution of men 
is largely dependent upon their aid. 

For historical reasons the area that first needs study 
is Micronesia, since the culture and ruins of this group 
are of such a nature that, adequately dealt with, they 
should furnish the clue to much that is obscure in Oceanic 
mythology, folk-lore and culture generally. While 
Micronesia is an area of outstanding importance, other 
parts of Oceania should receive early attention, among 
them being Southern Melanesia, including New Cale- 
donia, Now Guinea, Tahiti and neighborhood, espeeially 
Boiatea, and Manuka of Samoa. 

(4) Areas of Besearch: The Congress is generally 
agreed that it is desirable for practical purposes that 
the investigation of various areas in Oceania should be 
undertaken as a whole by definite bodies. 

The Pacific region mky be divided into four main 
areas — (1) Australia, (2) New Guinea and Melanesia, 
(3) Polynesia, (4) Micronesia. 

It is suggested: (1) That Australian ethnology be the 
special concern of Australia; (2) that Australia should 
more particularly investig^ate Papua, the mandated ter- 
ritory of New Guinea and Melanesia, bat Great Britain 
and France should assist in this work; (3) that the in- 
vestigation of the Maoris be the especial province of 
Now Zealand (the rest of Polynesia may be regarded as 
preeminently the field for American research, with the 
cooperation of France and New Zealand) ; (4) that the 
study of Micronesia be the particular province of Japan 
and America. 

Although Indonesia is not technically a part of the 
Pacific it has such close historical and cultural affinities 
with Oceania that a thorough investigation of this area 
is indispensable for a comprehensive knowledge of 
Oceanic problems. While recognising what has been 
done by the NeUierlands Indies Government the Ckmgress 
hopes that this government may see its way to cooperate 
in the proposed scheme. 

Section HI. Botany 

(1) It seems desirable that a complete botanical sur- 
vey be made of Macquarie Island in order to obtain rec- 
ords of plant distribution and migration of Antarctic 
flora. 

(2) It seems desirable that a complete botanical aur*- 
vey bo made of the Aleutian Islands that records may 
be obtained of plant distribution and migration of the 
Arctic flora. 

(3) It is recommended that the botanical surveys made 
of Krakatau Island be continued. 

(4) It is recommended that between Congresses there 
be an eaohange of botanical research work bearing upon 
the Pacific, 

(5) It is recommended that museums, herbaria and 
research laboratories establish a system of exchange of 
research material bearing upon the Pacific. 

(6) It is recommended that ethnological, geological 
and other expeditions, so far as possible, might be pro- 
vided for the eoUeetion of botanical material. 

(7) There is an urgent need of a bibliography of the 
botany of the Pacific Islands. 
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(8) That xt be suggested to the state government of 
Fietoris that it should reserve for aU time an area or 
areas of laud on which the talket eucal;ypts now tivin^ 
have their stand. 

(9) In view of the need for detailed information re- 
garding native plants, it is recommended that the vari- 
ous herbaria and collectors be asked to use field labels 
similar to those used in the Philippine Islands and Butch 
East Indies. 

Section IV. Entomoi^ogt 

(1) That, in view of the danger to Australian indus- 
tries from insect pests, indigenous and imported, this 
Congress is of the opinion that the Federal Government 
should set aside adequate funds for the establishment, 
equipment and maintenance of a Federal Bureau of 
Entomology for the necessary research in this connection. 

(2) That the Congress urges the importance of mak- 
ing special provision for training in our universities eco- 
nomic entomologists up to the highest standard of 
proficiency. 

Section V. Fokestey 

(1) That it be suggested to the Commonwealth Gov- 
ernment to extend the scope and activities of the Insti- 
tute of Science and Industry by the establishment and 
maintenance of an efficiently equipped Forest Products 
Laboratory. 

(2) Having regard to the limited extent of forested 
laud, and the prospects of a large increase in population, 
the importance of permanently reserving for forestry all 
suitable timber-bearing areas in the Commonwealth of 
Australia is suggested in the interests of national 
safety. 

(3) Having regard to the approaching world’s short- 
age of coniferous woods, it behooves all Pan -Pacific coun- 
tries to give immediate attention to the subject of plant- 
ing, and that this resolution be brought to the attention 
of the federal and state govemmenti of the Australian 
Commonwealth. 

Skotion VI. Geodesy and Geophysics 

(1) It is desirable that maps of Australia should be 
prepared on the International Scheme. In view of the 
advanced state of the oartogihphy of Japan, the Nethei- 
land Indies and other countries, this work is deemed, by 
this Congress, to be urgent. 

(2) That the various governments, which are engaged 
in the production of the International Map of tha World 
on the sicale 1 : 1,000,000, be urged to publish, as quickly 
as possible, the sheets for which they are severally 
responsible. 

(8) In the opinion of the Congress, a Geodetic Sur- 
vey of Australia is an urgent necessity, alike on natioiial 
economic and scientific grounda 

(4) That the Congress warmly appreciates the de- 
cision to proceed at once with the organisation of' the 
OommonwealtK Solar PhysLos Observatory, and expresses 
the emifident hope that the scientiflo results will fully 
recompense the Commonwealth Govemineiit for its sciea* 
tifle enterprise. 


s€ts»m 



Bcmmn 


50 $ 


%m] 

(5) Zn 'vievr of the unique opportouity lor interna- 
tlonal eoope^tion atfordod hf the geogmphical position 
of the Toolangl Ungnetie Observatory, nnd of the 
eearolty of magnetie observatories in the Southern 
Hemisphere, this Congress strongly urges that adequate 
provision be made by the Govemtnent of Victoria for the 
prompt reduction of the observations and publication of 
the results. 

(6) That this Congress desires to place on record its 
appreciation of the investigations, valuable both to geO' 
physicists and navigators, that have been carried out on 
the non-magnetie survey yacht ''Carnegie,” and ex- 
presses the hope that it will be possible to continue this 
work by the magnetic exploration of fresh ocean areas 
and by the determination of Uio secular variation of the 
magnetic elements. 

(7) Understanding that the Imperial Qoverninimt of 
Japan la considering the establishment of a geophysical 
and astronomical observatory on one of the Japanese 
mandatory islands in the Pacific, this Congress desires 
to express its belief in the scientific value of the scheme, 
and sincerely hopes that it may be carried out. 

(8) That this Congress urges the speedy erection of 
wireless stations in all countries bordering the Pacific 
capable of communicating directly with each other. It 
is considered that practical progress in popularizing 
intercommunication by this means will be of great benefit 
in advancing the aims of the Congress for scientific 
unity. 

(9) That this Congress recommends that arrangements 
be made for all wireless stations in and bordering on 
the Pacific to keep daily records on an approved basis 
with regard to static, its effect on wireless communication 
and its relation to meteorological conditions. That these 
records be compiled with a view to presenting an agreed 
statement of the total results at the next meeting of 
the Congress. 

(10) That a speedier and more continuous interchange 
of knowledge between the nations in and bordering the 
Pacific will greatly aid the desired unity of scientific 
action, and the Congress urges each country concerned 
to promote research in long distance wireless telephony 
by giving to their individual experimenters the greatest 
freedom and facilities for development, having regard 
to nbndnterforenoe with the regular transmission service. 

(11) That the governments of the United States, 
France, Japan, Dutch Kast Indies, Australia and New 
Zealand be requested to establish a daily mean time sig- 
nal and that this signal be transmitted at 8 P. M. local 
standard time from Tahiti, Funabashi, Cavite, Bandung, 
Perth, Adelaide and Melbourne, and 9 P. M. from Syd- 
n^ and Wellington. 

(12) That this Congress recommends that a scientific 
time Signal be established and radiated from Honolulu 
consisting of 800 dots at intervals of approximately O.OSs. 
without any ^qpaees; that this signal be transmitted with 
high power daily for about 5 minutes commencing at Ih. 
01m. A. M. Qreouwieh Mean Time and that a circular 
be mt to all Pacific observatories possessing wireless 
foeilitias requesting astronomers to make the recording 
of fifohieideimes a part of their daily routine and to for- 


ward results regularly to the secretary of the '^Com- 
mission de llteure” of the International Astronomical 
Unionu 

Sbotiom VII. Geography and Oceakography 

(1) That, whereas the Pan-Pacific Congress regards 
the 1 : 1,000,000 map as of special value, and whereas 
only a few sheets of this map have been published by 
the eountries bordering on the Pacific, the various gov- 
ernments which are parties to the Paris Convention of 
1918 be urged to publish further maps as soon as 
possible. 

(2) That this (Congress wishes to emphasize the in- 
creasing importance of accurate coastal surveys being 
carried out in accordance with the recommendations of 
the International Hydrographic Bureau; that special 
attention be called to the scientific and economic inter- 
est of the construction of detailed charts of the Great 
Barrier Beef of Australia. 

(3) That this Congress desires to call attention to the 
need for an adequate wireless meteorological service in 
the more remote parts of the Pacific Ocean and urges 
that the international exchange of meteorological in- 
formation for the purposes of forecasting be extended 
to these regions. 

(4) That the president of this .Congress appoint a 
committee on the investigation of the temperature, salin- 
ity, hydrogonion concentration and currents of the Pacific 
Ocean, and that this committee be composed of at least 
one representative of each country represented at this 
Congress in which such investigations of the Pacific 
Ocean are now actively prosecuted. 

(5) That this committee be requested to consider 
especially: (a) Data that have been accumulated on 
surface temperature of the Pacific Ocean and where they 
are deposited; (b) how these data may be made avail- 
able; (c) what is the order of accuracy of the available 
data; (d) what improvomeuts may be desirable in tak- 
ing records of surface temperature and if improvements 
are needed how may they be effected; (e) types, pur- 
chase-cost, cost of installation, and cost of operation of 
oceanographic thermographs. 

(6) That this committee be requested to take such 
steps as may seem appropriate to advance the study of 
the subjects mentioned in this motion and of cognate 
subjects, and that it report at the next Pan-Pacific Sci- 
ence Congress. 

Section VIII. Geology 

(1) That in view of the experience gained in countries 
in vdiich geological surveys are well advanced this Con- 
gress records its opinion that accurate topographical and 
geological maps provide the most effective and economical 
basis for the development of the mineral resourees, in- 
cluding ground water, of any country. 

(2) That geological maps of the Pacific eountries on 
a scale of 1 1 1,000,000 be completed at as early a date 
as possible, and that a committee consisting of represen- 
tatives of the different eountries concerned be appointed 
to expedite this work. 



506 


soimcM 


(3) Wherecui, it is felt that there are many geological 
problems in the Commonwealth which call for investiga- 
tions in areas transgressing the boundaries of the states, 
there seems to be a well 'established case for a Federal 
Geological Survey. 

It is considered that such woric should supplement 
rather than displace the geological activities of the 
states, and it is considered also that general geological 
work will be of immense value in the development of 
mineral resources even if not carried out directly with 
that object in view. 

Moreover, the wise administration of the Korthem 
Territory can be effected only with geological assistance, 
and the work now bmng carried out in Papua, excellent 
though it is, requires extension to a degree commensurate 
with the area and importance of this region. In Papua 
and the Northern Territory the mineral resources vest 
in the Commonwealth Government, and their full devel- 
opment demands adequate geological organizations. The 
Pan-Paciftc Science Congress suggests that the Common- 
wealth Government establish a Federal Geological Sur- 
vey (provided always that this proposal is approved by 
the state governments). 

(4) That this Congress has been greatly impressed 
with the scientido and economic value of the results 
achieved in Papua by the government geologist and it 
expresses the hope that these investigations may receive 
increased support. 

(5) That a geological survey of the Fiji Islands is 
desirable both on scientific grounds, particularly in 
throwing light on the origin of coral reefs and on ei^|ih 
movements in the Pacific Region, and because it may 
procure valuable information on the mineral resources 
of the islands and can hot fail to be of great assistance 
in opening up the country for settlement. 

(6) Since it is desirable to arrange for a more sys- 
tematic treatment of the tectonic features of the Pacific 
Region, it is recommended that a committee composed 
of members from the principal countries concerned be 
appointed to draft an outline for papers dealing with 
this subject at the next Congress. 

(7) That it is important to institute a series of ob- 
servations in the Pacific Ocean in critical areas of crustal 
unrest for the accurate determination of latitude and 
longitude. These observations should be repeated at 
regular intervals, say, once in eveiy five years, in order 
to ascertain what horizontal movements may bo involved 
in such areas of instability. The selection of the locali- 
ties should bo done by a committee appointed by the 
Congress. 

(8) That, in view of the importance of meteorological 
and seismological observations in the Pacific area, this 
Congress urges that the staff end equipment of the ob- 
servatory at Samoa should be increased, so that it may 
efficiently continue the good work already begun. 

(9) That in view of the seiontifie and economic results 
which would accrue from the systematic study of the 
thermal region of New Zealand the Pan-Pacific Science 
Congress strongly commends the proposal for the estab- 
lishment of a seismological and voloaaie observatory in 
that region. 
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(10) That it is det^rable that different agencies co- 
operate in the study of coral reefs, and it is partieularly 
suggested that where practicable aeroplane sarv^ be 
made. 

(11) The Pon-Paoific Science Congress views with 
much satisfaction the establishment of the committee 
recently formed for the purpose of investigating the 
problems, both scientific and economic, of the Great Bar- 
rier Reef and heartily endorses the general plans which 
are being formulated for carrying out the scientific 
investigations. 

Sbotion IX. Htoibkb 

That the scientific problem of the Pacific which stands 
first in order of urgency is the preservation of the health 
and life of the native races by the application of the 
principles of the sciences of preventive medicine and 
anthropology. 

SsenON X. VETlEKINaBT BcncNOE 

(1) That an International Bureau of Animal Health 
be established; that all countries represented at the Pan- 
Pacific Science Congress forward to the bureau a monthly 
notice of all outbreaks of contagious and infectious dis- 
eases of animals and an annual report of their personnel, 
activities, etc. ; that the bureau be a coordinating center 
to transmit all such information to countries represented 
at the Pan-Paoifio Science Congress monthly and an- 
nually as the case requires. 

(2) In view of the importance of the animal indus- 
tries in the Pacific regions, it is recommended that 
groater encouragement bo given to the study of animal 
genetics to improve the breeds of productive animals in 
the various countries. 

(3) (In conjunction with Zoology): That this Ooxi- 
gross exproBses its appreciation of the work already done 
by the Commonwealth and state governments of Aus- 
tralia in protecting the unique native fauna of their 
territories; that this Congress affirms the desirability of 
establishing further faunal sanctuaries in Pacific coun- 
tries where interesting and valuable native animals are 
in danger of extinction. 

(4) In view of the increasing importance of the live- 
stock industry in Papua and the Australian mandated 
territories, this Congress recommends that a veterinary 
survey of those regions be carried out by the Common- 
wealth Government under the direction of a veterinary 
bacteriologist experienced in the tropical diseaeea of 
animals. 

Section XI, Zoology 

(1) That It is desirable that investigation and sorvey 
of terrestrial and marine fauna and flora of countries 
ini and surrounding the Paciflo should be carried on 
through the agency of existing institutions and societies, 
and that for this purpose such countries should be di- 
vided into unit areas of which the Commouwesltli of 
Australia and its territories together should emurtitute 
one. 

That where riiis investigarion is not being adequacy 
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carried out, the NatimlaJ BeaeaTck Gouneil foT the area 
be vaged, to iaitiate and further the work. 

(8) Wheretu: (1) It is certain that many economi* 
oally valuable species of marine mammals such as fur 
seals, sea otters, whales and elephant seals and dugonga 
once occurred in various portions of the Pacidc in such 
numbers as to constitute the bases of important indus- 
tries ^ (2) extremely unwise and wasteful modes of prose- 
cuting these industries have resulted in reducing most 
of these animal resources nearly to commercial extinc- 
tion; (3) it is known tliat smaU remnants of many 
these species stiU exist in widely separated regions of 
the PaciAe; (4) there are excellent grounds, notably in 
the rehabilitation of the Behring Sea fur-seal herds under 
this protection of international treaty for believing that 
many of these depleted species could be restored to their 
former abundance by protective measures; therefore, he 
it resolved: That, witli a strong belief in the possibility 
of securing the restoration and perpetuation of many of 
these useful animals, this second Pan-FaciAc Science 
Congress recommends that: Steps be taken at once by 
the nations of the PaciAc having interests in these spe- 
cies either acting independently or jointly in eases where 
independent action would be ineffective (a) to make a 
thorough scientiAc investigation of the present conditioxi, 
the history, and the sclentiAo and economic worth of 
these species with a view to such action as may be neces- 
sary to secure the desired end; and (b) to obtain such 
govemiueutal measures, either by the nations concerned 
acting separately or jointly where necessary by interna- 
tional convention as would make effective the measures 
found essential by the seiohtiAc investigations for the 
protection and restoration of the depleted herds and 
species. 

(3) (Endorsed by Geography Section.) In view of 
(a) the wealth of marine life, including the microplank- 
ton at one extreme and Ashes and marine birds and mam- 
mals at the other, in certain portions of the PaciAc 
Ocean; (b) the seeming barrenness of certain other 
parts; (c) our very imperfect knowledge of the delimi- 
tation of these areas and of the physical and other con- 
ditions which determine the fertility or otherwise of a 
given oceanic area; (d) the moral certainty that with 
the growth of population in the PaciAc Begion, already 
dense in some portions thereof, the future will be obliged 
to requisition those sources of organic life for food and 
other human needS) much more extensively than is now 
the case; and Anally (e) the slowness and difficulty of 
gaining reliable knowledge in this domain of science; 
therefore, he it resolved: That the jSeoond Pan-FaciAo 
Science Congress urges upon the nations of the PaciAc 
the importance of researches in all those aspects of 
oceanography, physical and biological; essential to an 
understanding of the orgamc productiveness of the 
PaciAc and to the utilisation and cousorvation of such 
portions of that productiveness as may be available for 
the needs of mankind; and further, that this Ck)ngres8 
uxges the necessity for the establishment of marine bio- 
logical stations upon such portions of PaciAc coasts as 
4o not already possess them. 

HnaBBirr S. Qrbqort 


THE FRIENDS OP MEDICAL 
PROGRESS 

Two years ago the Committee for the Protection of 
Animal Experimentation was organised in Boston to 
cope with an unusual period of activity on the part 
of local antivivisection cults. The work of the Com- 
mittee was successful. Fox a year or more after this 
emergency there was a wide correspondence and much 
dismission both here and with England, where a De- 
fense of Research Society became necessary some 
years ago. For many years our physicians have car- 
ried on the freedom of research defence here in Amer- 
ica purely as a civic duty and with much expenditure 
of time and energy and they have been far more suc- 
cessful tlian their English colleagues. Abroad they 
made an unfortunate compromise, with the antivivi- 
sectionists who nevertheless now cry louder than ever 
for the total abolition of all Animal Experimentation. 
Latterly these misguided cults in America have been 
increasing in power as their funds have gradually 
accumulated. 

Therefore there has been an insistent and wide- 
spread demand that the work of the old Committee 
l>e given permanent form and a National Society in 
the control of Laymen has been organised called the 
Friends of Medical Progress. The purpose of this 
Society is not controversial but educational, along the 
broadest lines, and the articles of incorporation state 
its purposes as follows: 

(1) To encourage and aid all research and humane 
experimentation for the advancement of medical sci- 
ence; (2) to inform the public of the truth concerning 
the value of scientiAc medicine to humanity and to ani- 
mals; (3) to resist the efforts of the various persons 
axfd societies constantly urging legislation dangerous to 
the health and well-being of the American people. 

The Committee did much to protect experimenta- 
tion in biological laboratories and the new Society is 
naturally likewise committed to the seme policy. The 
officers of tlie Society ai^: 

Bonorary President 
Charles W. Eliot 

President Emeritus Harvard University 
Tresident 
Thouas BARBomt 

Museum of Comparative Zoology, Cambridge, Mass. 
Secretary 

Edwaru WiooLKS worth 
Director, Boston Museum of Natural History 

Treasrtrer and Assistant Secretary 
Mary Lee Thurman 
28 Newbury St., Boston, Mass. 
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Field Secretary 
Krnest Harolo Batneb 
Meriden, N. H. 

The following distinguished list of Honorary Vice 
Prosidents have consented to serve: 

Jakces Rowland Angell 

President of Yale University 
Hon. CiiAKLEs Rvans Huohss 
Washington, U. C. 

The Bight Bev. Alexander Mann 
Bishop of Pittsburgh 

His Eminence, William Cardinal O’Connell 
Archbishop of Boston 
Miss Ellen P. Pendleton 

President of Wellesley College 
Ernest Thompson Seton 
Greenwich, Connecticut 
Owen Wister 

Philadelphia, Pennsylvania 

The Medical Advisory Board consists of: 

W. W. IDcen, M.D., Chairman 
Philadelphia, Pennsylvania 
Charles C. Bass, M. B, 

Tulane Upivorsity 
Montrose T. Burrows, M.I). 

Washington University, St. Louis, Mo. 

Walter B. Cannon, M.B. 

Harvard Medical School, Boston, Mass. 

Charles P. Emerson, M,D. 

University of Indiana 
Simon Flexnxr, M.B. 

Bookefeller Institute 
Wilfred T. Grenfell, M.D. 

Bt Anthony, Newfoundland 
William J. Mayo, M.D. 

Bochester, Minnesota 
George W. MoCoy, M.P. 

Hygienic Laboratory, Washington, D. C. 

Henry Sewall, M.D. 

Denver, Colorado 
H. Gideon Wells, M.D. 

Sprague Memorial Institute, Chicago^ 111. 
George H. Whipple, M.D. 

University of Bocheater, New York 
David B. White, M.D. 

Ohio State University, Columbus, Ohio 
Bat Lyman Wilbur, M.D. 

Leland Stanford University, California 

During a recent address before the American Pub- 
lic Health Association, Dr. George E. Vincent, of ^e 
Rockefeller Foundation, stated the aims of the Society 
in tlie following terms (no better summary is pos- 
sible) : 

What the layman needs is education in the signiflcan'ee 
of modern science and especially with regard to medical 
science. He is troubled by what the anti-vivisectionist 
says. He wonders whether all these people that he has 
respected and heard about are engaged in this awful 


rVOL, LVIil, Na im 

torture of poor aadMng oreatures^^-'wonders what it Ib 
all about, He is subjected all the time to the eoastsint 
campaigns of societies that are organised to propagate 
these absurd notions about anti-vaccination s^d anti* 
vivisection. There is a systematic, well-organized propa- 
ganda going! on in the United States, endowed and 
backed by large contributions from a large number of 
honest and fanatical people. Honest and fanatical peo- 
ple are the worst combination possible. You need not 
worry about people whose motives are bad. They usually 
take care of themselves, but a great mass of perfectly 
wrong-headed and nobly devoted people to a cause are 
a fearful calamity to any country, and we suffer from 
them. 

We have all this organised wrong-headedness in this 
country, and it is not a thing to laugh at or despise; it 
is not a thing to suppose eon be left alone and it will 
somehow bum itself out. 

Therefore, I am sure that all of us have welcomed 
the organization of a society that frankly, systemati- 
cally, intelligently and honestly proposes to enter tiie 
field to combat those dangerous ideas which are spread- 
ing and which are confusing the minds of the average 
layman. There has been organized the society known 
as the Friends of Medical Progress. The honorary presi- 
dent of it is that great man, that man whom we all honor 
and revere, that man who has been a force in American 
life that it is impossible to estimate, a man who in what 
la other men would be old age, is still possessed of all 
his vision, all his courage, idealism, all his interest in 
human affairs — ^President Eliot, of Harvard University. 

This society is beginning a systematic, scrupulous, 
careful, thorough, scientific and eonsoientious campaign 
to educate the public of America as to the meaning of 
modern medicine, the meaning of modem science, the 
methods which modem science utilizes, what animal ex- 
perimentation is. We have to call it vivisection because 
the i>eople who are attacking it constantly talk of vivi- 
section, and they say that calling it anything else is 
dodging the issue. 

This society issues pamphlets awd urges people to 
understand the meaning of animal experimentation, what 
it has done for public health and the benefit of mankind. 
This is a society which every member of this association 
ought to support, every member of this association ought 
to join, and it is hoped in oommunitioB all over the 
United States branch societies will be organized until 
we have a federation throughout this country of intelli- 
gent laymen keeping their heads, trying to get the rig^t 
kind of information, going carefully into these things, 
running down rumors, having things Investigated. 

You know every time you have a talk about vaccina- 
tion, somebody says that vaccination always results In 
tetanus, kills more people than it saves, and all that 
sort of thing. We need in every community throu^ut 
this eountty a group of right-minded, courageous men 
and women banded together to see that the American 
public gets the abs^duta truth with regard to this whole 
question. 

Bo therefore the Society of Frienda of MMUmd 
Progress has been fomided because there is an or- 
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gaiUMd, widesproftd tind dangerous movement on 
foot to disoredit the medieal professidn, to procure 
legislation which will prevent the progress of medi- 
cine and surgery, to break down the bulwarks of pre- 
ventive medioine, and thus expose our people to the 
attacks of diseases which are now held in check by 
science, but which formerly took frightful toll of 
human life. This anti -medical campaign is being con- 
ducted by a considerable number of organisations 
professing various aims, such as antiviviseotion, anti- 
vaccination and ‘Medical liberty,” but all seeking by 
fair means or foul to bring into disrepute seientifle 
methods of combating disease, and to substitute there- 
for every known form of pseudo-science and quackery. 

The present headquarters of the Society are at 28 
Newbury Street, Boston, Mass., in the bouse of The 
American Academy of Arts and Sciences by kind per- 
mission. The Society has a large quantity of edu- 
cational literature available for distribution and sin- 
cerely hopes that every layman as well as every 
medical and biological investigator in America who 
may read this announcement will correspond with 
Miss Mary Lee Thurman, 26 Newbury Street, Boston, 
Maas., with a view to becoming a member of the So- 
ciety and not only this but that they will give the 
Society whole hearted encouragement and support. 

Thomas Barbour 


JOHN THOMAS GULICK, MISSIONARY 
AND DARWINIAN 

JoHW Thomas Gulick, son of a missionary, was 
bom in Hawaii in 1832, and died recently in Hono- 
lulu at the age of ninety years. He has been widely 
and very favorably known as a student of the land 
snails of Hawaii and of the lessons 
in evolution to be derived from their nature and dis- 
tribution. He was greatly impressed, seventy years 
ago, with Darwin's account in ^‘The Voyage of the 
Beagle," of the birds and reptiles of the Galapagos 
Islands, and the suggestion of localization as a 
moulder and determinant of forms. He found con- 
ditions even more striking existing in Hawaii. The 
many species of land snails on those islands occupy 
each a restricted area separated by barriers of 
stream or meadow whidi these slow-moving creatures 
practically never crossed. As he recorded the multitude 
of forma, the conviction grew with him that the rela- 
tion of these geminate species of shells ‘‘was a marvrf- 
oos self-revelation from the hand of the Creator him- 
self and that if we could but ICam the alphabet we 
flight tead from them the story of His method of 
creation." 

Dr. Gulick, a graduate of Williatiis College (1869), 


spent most of his life as a missionary in China and 
Japan. Even before he had read “the Origin of 
Species” he had reached the conclusion that “many 
genuine species had been derived from descent from 
one original stock or species.” To find out the range 
of this possibility and how it came about he devoted 
his spare time for many years. His first paper : “The 
Variation of Species as related to their Geographical 
Distribution,” was published in Ntfture in 1872. 
Numerous other papers on the formation of species 
through isolation and segregation followed, the most 
extensive being a volume, “Evolution, Racial and Ha- 
bitual,” issued by the Carnegie Institution. 

Nearly all Dr. Gulick’s scientific work relates to 
the multitude of genera and species of these tree 
snails of a family peculiar to small groves and thick- 
ets. No one considering the wealth of illustration 
given by Dr. Gulick can fail to recognize that isola- 
tion has been the immediate occasion of the mouldiog 
of each of the various forms; and while the evidence 
in most other groups of plants and animals is not so 
clearly visible, every competent field-worker finds the 
same factor in the origin of practically every species 
whatever. Adaptation is produced by Natural Selec- 
tion: the final differential moulding by isolation and 
segr^ation. 

In the details of his work Dr. Gulick was far ahead 
of his time, not many laps indeed behind Darwin, and 
in general conception of methods of evolution he is 
still in advance of many able workers who are prone 
to forget what they have not themselves seen. The 
internal factors in evolution, heredity and variation, 
are recognized by all authors. The external factor, 
selection, has been fully illustrated by Darwin, and 
can apparently be questioned only through ignorance 
or perversity. Another external influence, isolation 
with segregation, was regarded by Darwin as a fea- 
ture of natural selection, its vital importance being 
overlooked by naturalists who have not studied wild 
life in nature’s own workshops. 

It is worth noting in these days of conflicts be- 
tween knowledge and prejudice that Dr. Gulick was 
a thoroughgoing Darwinian, as well as a Christian 
missionary. His scientific studies were to him a rev- 
erent duty, a study of the actual ways of the Creator 
in His actual handiwork. 

Dr. Gulick, after a happy and successful life, at- 
tained a happy old age. One of the red-letter days 
of the present writer was in 1922, when he received 
an invitation to Gulick’s charming home in Honolulu, 
where, himself a champion of ^*rdufnliche Sonderung** 
a# a necessary factor in evolution, he was privileged 
to stand by Gulick’s side when one who had studied 
with both of us took our photograph together. 

David Starr Jordan 
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SCIENTIFIC EVENTS 

INTERNATIONAL PATENTS 

It is amiounced in Nature that the coanoil of the 
Trade Marks^ Patents and Designs Federation, Ltd., 
recently circulated a questionnaire in relation to trade 
marks, patents and designs prepared by the Interna- 
tional Chamber of Commerce to a number of societies 
interested in these matters. This questionnaire was 
drawn up with the object of ascertaining the direc- 
tions in which modiUcations and amendments were de- 
sirable, from the British point of view, in the Inter- 
national Convention for the Protection of Industrial 
Property, signed at Washington on June 2, 1911. A 
meeting of the representatives of some twenty of the 
societies consulted was held at Lever House, Black- 
friars, on November 23. 

The questionnaire was discussed, and it was recom- 
mended, inter alia, that (1) a clause should be in- 
serted in the convention abolishing revocation of 
patent rights either for non-working or for abuse of 
monopoly, but permitting each countiy at its discre- 
tion to grant compulsory licenses in such cases; (2) 
provision should be made for establishing in all con- 
vention countries a uniform period of duration for 
patents, and renewal fees should be paid at agreed 
intervals of time and be based on a sliding scale sys- 
tem of progressively increasing payments; (3) there 
should be uniform provisions governing the use of 
an invention on vessels sailing under the ilag of one 
of the states which has adhered to the convention; (4) 
there should be provision for registration in a public 
register kept by the competent administration of each 
country of all assignments and licenses affecting the 
legal proprietorship of patent rights; (5) steps 
should be taken to secure a greater degree of uni- 
formity in the regulations at present in force in the 
various convention countries with respect to the pro- 
cedure to be followed on applications for the grant 
of letters patent. It was further agreed that it was 
neither desirable nor practicable to insist upon the 
institution in all convention countries of a system of 
preliminary search of patent applications, but it was 
desirable that any party interested should have the 
right, prior to the grant of any patent, to institute 
opposition proceedings based on all prior publica- 
tions or public users of the invention. 

THE MORTALITY FROM TUBERCULOSIS 
AND CANCER 

Thk Department of Commerce announces that oom- 
pilations made by the Bureau of the Census show that 
00,462 deaths were due to tuberculosis in the registrar 


tion area of the United States in 1022, with a death 
rate of 97 per 100,000 population. This is a drop of 
2.4 since 1921, in which year the rate was ^.4. 
Though 12 states show increases in rates for 1922, in 
22 states there are decreases, indicating that the gen- 
eral trend is still downward. 

To permit better interstate comparisons for the 
year 1922, adjusted rates based on the standard mil- 
lion population have been caloulated. The bigd^est 
adjusted rate from tuberculosis for 1922 is 172.6 per 
100,000 population for Colorado and the lowest is 
36.1 for the adjoining state of Nebraska. The high 
rate for Colorado should not be ascribed to unhealth- 
fulness of climate, but rather to the fact that the cli- 
mate attracts those afflicted with tuberculosis. 

For certain states adjusted rates have been calcu- 
lated separately for the white and colored popula- 
tions. In this group of states Tennessee has the high- 
est adjusted rates for both white and colored (re- 
spectively, 121.8 and 299.8 per 100,000 population). 
The lowest adjusted rate from tuberculosis for white 
population is 54.5 for Mississippi and this State and 
Florida each shows the lowest rate for colored popu- 
lation (171,5 per 100,000 population). 

Cancer caused 80,938 deaths in the death registra- 
tion area in 1922, which comprised about 86.3 per 
cent, of the total population of the United States, and 
if the rest of the United States had as many deaths 
from this cause in proportion to the population the 
total number of deaths from cancer in the entire 
United States was 95,000 for 1922, against a corre- 
sponding estimate of 93,000 for 1921. 

The death rate from cancer in the registration area 
in 1922 was 86.8 per 100,000 population as against 
86 in 1921. Only five states show lower rates for 
1922 than for 1921. In comparing the death rate 
from cancer in one state with that in another, the 
bureau uses ^^adjusted” rates in order to make allow- 
ance for differences in the age and sex distribution of 
the population, because, generally speaking, only per- 
sona in middle life and old age have cancer, so that a 
state with many old persons may be expected to have 
more deaths from cancer than a state with compara- 
tively few old persons. 

The highest adjusted cancer rate for 1922 is 106.9 
per 100,000 population for the state of Rhode Island 
and the lowest is 53.1 for Tennessee. For a few states 
adjusted rates have been calculated separately for 
the white and colored populations. In this group of 
states the highest adjusted rate for the white popular 
tion is 02.5 per 100,000 for Maryland and the highest 
for the colored population is 81.7 also for Maryland. 
The lowest adjusted rate for white population is 52.8 
for Tennessee and the lowest rate f6r the colored 
population is 40,8 for Florida. 
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TRANSPORTATION INSTITUTE LECTURES 

On® of the projects of tlie National Transportation 
Institute itaa been made an actuality by the starting 
of the institute's lecture course on transportation. 
The course is to be given by leading educators at 
colics and universities throughout the country. The 
program was inaugurated by the giving of the first 
lecture at Fairmount College, Wichita, Kans., by 
Carleton B, Hutchings, secretary of the institute. 
The second lecture at Fairmount College was by Pro- 
fessor Arthur H. Blanchard, professor of highway 
engineering and highway transport at the University 
of Michigan. The third lecture at Fairmount was by 
Professor Charles L. Raper, dean of the College of 
Business Administration of Syracuse University. 

These short courses of lectures are scheduled 
already at sixteen collies and universities in the 
Middle West, and ai'e being arranged at other insti- 
tutions. Colleges that have arranged for lecture 
courses include: Fairmount College, Wichita, Kans.; 
Ottawa University, Ottawa, Kans.; Kansas Agricul- 
tural College, Manhattan, Kans.; Bethany College, 
Lindsborg, Kans.; Cornell College, Mt. Vernon, la.; 
Coe College, Cedar Rapids, la.; Simpson College, 
Indianola, la.; Grinnell College, Grinnell, la.; Penn 
College, Oskaloosa, lo.; University of Detroit, De- 
troit, Mich. ; Albion College, Albion, Mich. ; Hillsdale 
College, Hillsdale, Mich,; Kalamazoo College, Kala- 
mazoo, Mich.; Adrian College, Adrian, Mich.; Alma 
College, Alma, Mich. 

University professors of transportation and nation- 
ally known authorities on economics have joined with 
the institute to give the courses. Those already en- 
gaged in the work, besides Professor Blanchard and 
Professor Raper, include : Professor Frank H. Dixon, 
professor of economics and social institutions, Prince- 
ton University; Professor G. W. Dyer, professor of 
aociology, Vanderbilt University, Nashville, Tenn.; 
Dr. David Friday, director of research, National 
Transportation Institute, former president Michigan 
Agricultural College; Professor Emory R. Johnson, 
professor of transportation, University of Pennsyl- 
vania; Professor H. G. Moulton, director, Institute of 
Economics, Washington, D. C.; Professor C. 0. Rug- 
gles, professor of transportation and public utilities, 
Ohio State University; Professor T. W. Van Metre, 
professor of transportation, Columbia University, and 
Professor Harold Whitehead, Boston University. 

POWER SURVEY OP PENNSYLVANIA 

Am a oommisaion from Governor Gifford Pinchot a 
poorer survey of the state of Pennsylvania has been’ 
institated by the commercial engineering department 
of the Carnegie Institute of Technology. Dr. W. F. 


Rittman, head of the department, and Professor Sum- 
ner B. Ely are making the survey under the director- 
ship of Morris L. Cooke, of Philadelphia. 

The purpose of the study is to determine the ap- 
proximate consumption of horse power necessary to 
operate Pennsylvania industries over a given period 
of future 3^ears. In order to make such an estimate 
possible, the engineers of the Carnegie Institute of 
Technology liave been asked to survey the total con- 
sumption of power used in the state industries in the 
past twenty years. 

An important possibility coming from the survey 
concerns the conservation of power and energy in the 
operation of the state industries. The need of power 
conservation, either through drastic curtailment of 
energy or by methods of distribution to the points 
most needed, is receiving serious consideration by the 
U. S. government, and by many state engineering de- 
partments. In Pennsylvania, power conservation is 
considered to be even more serious than elsewhere be- 
cause of the tremendous consumption of energy in 
the Pittsburgh District. 

Because of the relative importance of the state sur- 
vey, Dr. Rittman and Professor Ely have been as- 
sured of the utmost cooperation by engineers and 
heads of industries throughout the commonwealth. 
They have completed a power survey of the Pitts- 
burgh District upon their own initiative, and will 
have the information derived from this study at their 
disposal. It is planned to complete the survey by the 
end of summer of 1924. 

Governor Pinchot's faith in the possibilities of a 
power survey of the state is expressed in the follow- 
ing statement : 

In an advancing social order, power must be both cheap 
and plentiful. Therefore every possible economy must be 
practiced. This implies the conception of a state-wide 
(and ultimately a nation-wide) reservoir or pool of power 
into which we may pour energy from whatever source, 
and from which storage we may take out energy to moot 
widely divorsided scattered needs. 

Giant power means cutting out waste. The burning 
of raw coal in power plants and on our railroads has 
come to be recognized as waste, involving as it does the 
loss of by-products, such as ammonia, noeded for fer- 
tilizer on the farm; tar for road-building, and other hy- 
drocarbons useful as dyestuffs and otherwise in the indus- 
tries. If those economies can be realized through building 
large scale by-product distillation and power plants at 
the mines, it will moan cheaper power because of the re- 
duction in the cost of fuel, which to-day constitutes 
upward of three quarters of the whole cost of steam- 
developed electric current. Such giant power plants will 
accompli^ the further economy of utilising the coal near 
the mines, and thereby releasing all facilities for other 
purposes. 
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THE HISTORY OF SCIENCE SECTION OF 
THE AMERICAN ASSOCIATION 

On Saturday, Dooember 29, at 10 o’clock, the first 
session of the History of Science Section will take 
plac/e, with Dr. Florian Cajori, of the University of 
California, as chairman. 

1. History of Early American Astronomioa) Observa- 
tories (Illustrated). 

Dr. W. Carl Rurua, University of Michigan. 

II. The Early History of Terrestrial Magnetism and 
the Work of John Locke of Cincinnati ( Illus- 
trated). 

Da. Loms A. Bauer, Department of Terrestrial 
Magnetism, Carnegie Institution of Washington. 
HI. The Historical and Practical Aspect of Meteorol- 
ogy, especially the work of Cleveland Abbe, and 
the United States Weather Bureau (Illustrated). 

Dr. W, J, Humphreyb, U. B. Weather Bureau, 
Washington, D. C. 

IV. Uniformity of Mathematical Notation in the Light 
of History. Retiring Address as Chairman and 
Vice-President for the Section. 

Dr. Florun Cajori, University of Calif omia. 

V. Drawing Instruments of Two Hundred Years Ago 
(Illustrated). 

Profbsbor Edwin W. Schreiber, Proviso Town- 
ship High School, ni. 

On the aftemcM>n of Monday, December 31, a 
joint meeting of the History of Science and the 
Philolc^ioal Sections will take place. This meeting 
will be in the nature of a symposium and an informal 
recognition of the 300th anniversary of Lord Francis 
Bacon’s publication of '*Novum Organum.” The im- 
portance of this meeting will be to point out that the 
philosophy of science had its origin in the inductive 
methods of Bacon. 

I. The Historical Betting of the Work of Francis 
Bacon. 

Dr. Harry E. Barnes, Smith^ College, 
n. Bacon the Founder of Modem Research. 

Professor Mark H. Liddell, Purdue University. 

III. Baconian Methods of Bcientifle Research. 

Dr. Ploman Cajori, University of California. 

IV, Knowledge is Power. 

Dr. W. a. Crowley, University of Cincinnati. 

V. Discussion. 

Frederick £. Bbasoh, 
Secretary 

THE MEDICAL SCIENCES AT CINCINNATI 

Section N, Medical Sciences, of Ihe American As- 
sociation for the Advancement of Science, will meet 
at the University of Cincinnati, December 29, under 
the chairmanship of Professor Richard P. Strong, of 


Harvard University. The morning sesaioii is to he 
devoted to a discussion of the interrelated problema 
of the medical worker, the parasitologist, the medical 
entomologist, etc, 

1. Professor Francis W. Peabody, Harvard University, 
will speak on the rOle of Section N. 

2. Dr. L. O. Howard, U. S. Bureau of Entomology, 
''Notes on medical entomology,” which will include his 
recent studies in the Euroi»ean stations of tropical dis- 
eases. 

3. Professor Richard P. Strong, director of Tropical 
Diseases, Harvard University, "Relationship of certain 
parasitic infections of plants to animals.” This paper 
will include his recent studies in Central and South 
America. 

4. Professor Henry B. Ward, of the University of 
Illinois, will discuss the problem from the point of view 
of the parasitologist. 

The afternoon session will be devoted to a discus- 
sion of the endocrines. 

1. Professor George W* Oile, Western Reserve Uni- 
versity, will speak on "Endocrinology” from the point 
of view of the surgeon. 

2. Professor B. O. Hoskins, Ohio State University, 
from the point of view of the pliysiologist. 

3. Professor Thomas R. Bprunt, the Johns Hopkins 
University, from the point of view of the Internist. 

4. Professor J. J. B. Maeleod, University of Toronto, 
on "Insulin.” 

On this Seventy-fifth Anniversary of the founding 
of the association the speakers will also review the 
historical developments of each of their sciences. All 
interested workers are invited. 

W. J. (3k)LDFARB, 

Secretaty 


SCIENTIFIC NOTES AND NEWS 

The Section of Geology and Geography of the 
American Association for the Advancement of Science 
has made arrangements to celebrate, at Cincinnati, the 
seventy^lfth anniversary of the association, in the 
foundation of which the earlier geologists played so 
prominent a part. The section has secured the con- 
sent of Professor T. C. Chamberlin, who recently cele- 
brated his eightieth birthday, to speak on the subject 
“Seventy-five years of American (Jeology.” Profit 
sor William Morris Davis, of Harvard University, 
will give an address on “The Development of Geog- 
raphy in the United States” and Professor H. L. Fair- 
child, of the University of Rochester, will speak on 
some of the early geologists. 

The Association of Ammcan Geographers will 
hold its twentieth annual, meeting at Cincinnati firom 
December 27 to 29. On the evening of December 28^ 
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Br. EHswortlL Huntitigtoiit will delirer hU presidential 
addms on the ^Idateriala for hunutu geography, as 
illustrated in Japan, Java and Australia**’ 

Ths Amencau Society of Zoologists will meet 
at Cincinnati from Beoember 27 to 29, with its 
annual dinner Friday evening. Professors N. K. 
Koltaoif and P* P. Laaareff, of Moscow, will be guests 
of the society and will give addresses. Saturday 
afternoon will be devoted to a joint symposium with 
the botanists and the naturalists on ^^Morphogenesis.” 
Professors C. M. Child, R. S. Lillie, A. H. Reginald 
Buller and R. A. Harper will speak. 

Th£ Genetics program at the joint Genetics Sec> 
tions of the American Society of Zoologists and the 
Botanical Society of America, meeting with the Amer- 
ican Association for the Advancement of Science, at 
Cincinnati, has been arranged in three sessions to be 
held on Thursday and Friday, December 27 and 28, 
Titles of 22 papers on botanical subjects have been 
listed for the Thursday morning and afternoon ses- 
sions. Seventeen papers on zoological subjects will 
be given Friday morning, 

Tkk Geological Society of America meets at Wash- 
ington from December 27 to 29 under the presidency 
of Dr. David White. Meeting with the society are 
the Paleontological Society of America, Dr. T. W. 
Vaughan, president, and the Mineralogical Society of 
America, Edgar T. Wherry, president. 

Thb American Anthropological Association, of 
which Dr, Walter Hough is president, meets in New 
York City on December 27 and 28. 

Thb American Psychological Association meets at 
Madison, Wisconsin, under the presidency of Profes- 
sor Lewis M. Terman, of Stanford University, on De- 
cember 27, 28 and 29. 

The American Astronomical Society, of which Dr. 
W. W. Campbell is president, meets at Poughkeepsie 
from December 27 to 29. 

The American Mathematical Society, of which Pro- 
fessor Oswald Veblen, of Princeton University, Is 
president, meets in New York on December 27, 28 
and 29. The Chicago section of the association and 
the Mathematical Association of America, of which 
Profeseor R. D. Carmichael is president, meets at Cin- 
cinnati in affiliation with the American Association, 

The Federation of Biological Societies meets at St. 
Louis on December 27, 28 and 20. 

PaoswesoR SoLOH iRVtKd BAitET, Senior member of 
the staff of the Harvard College Observatory and 
Phillips professor of astronomy at Harvard since 
X9I2, who has been in charge of the station at Are- 
qu^ Peru, for the last two years, has been given 


m 

the d^ee of doctor of science by the Univerrity of 
Sail Augustin at Arequipa, Peru, and at the same 
time was made honorary professor of astronomy at 
the university. 

The degree of master of arts, honoris causa, is to^ 
be conferred by the University of Cambridge on Mr- 
J. B. Buxton, professor of animal pathology. 

PROJBnsssoB Arkold Theilbb, director of the Bac- 
teriological Institute of Pretoria, has been made 
doctor of philosophy, honoris oausa, by the Univer- 
sity of Berne. 

Professors A. Kkesbr, of the University of Bres- 
lau, and E. Study, of the University of Bonn, mathe- 
maticians, have been elected corresponding members 
of the Prussian Academy of Sciences. 

Thb title of emeritus professor has been conferred 
by the University of Leeds on Dr. Arthur Smithells, 
who recently retired from the chair of chemistry, on 
the grounds of intellectual distinction and of long 
and meritorious service to the university. 

Dr. F. N. Cole, professor of mathematics in Co- 
lumbia University, has been granted leave of absence 
for the second half of the present academic year. 

Paul F. Clark, Ph.D., professor of medical bac- 
teriology at the University of Wisconsin, has returned 
from a semester’s leave of absence. Dr. Clark served 
as delegate at the Pasteur centenary in Paris. 

Dr. Jak Metzblaar, formerly fisheries instructor 
for the Dutch Government, has been appointed fish- 
eries expert for the department of conservation of the 
State of Michigan. His headquarters will be at the 
iMnseum of Zoology, University of Michigan. 

Bernhardt G. Hartmann has been transferred from 
the Chicago Food and Drug Inspection Station of the 
Bureau of Chemistry to the Food Control Laboratory, 
Bureau of Chemistry, Washington, D. C. 

J. E. Underwood has resigned his position as re^ 
search chemist with the Radium Emanation Corpora- 
tion, to join the staff of the National Lime Associa- 
tion as assistant chemical directors. 

F. Hazlewood has resigned from the ceramics sec- 
tion of the U. S. Bureau of Standards, Washington, 
D. C., to accept a position with the Buffalo Pottery 
Co., Buffalo, N. Y, 

Professor Alexander Mair, of the University of 
Liverpool, has been elected president and Dr. Betts 
Taplin vice-president of the newly organized Liver- 
pool Psychological Society. 

■1 . 

At a meeting of the New York Academy of Medi- 
cine on December 6, the following officers weie 
elected: vice-president, three years, Dr. Herbert S, 
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Carter; corresponding secretary, three years, Dr. D. 
Bryson Delavan; treasurer, throe years. The presi- 
dent is elected for a two-year term; Dr. G^rge 
David Stewart cotdinues to hold this of!loe. 

At the annual meeting of the Institute of Chemical 
Engineers, held in Washington on December 5, 6 and 
7, the following officers were elected ; Dr. Charles 
L. Reese, chemical director of the du Pont Company, 
president, to succeed Dr. Henry Howard, who had 
completed his second term. H. K. Moore, of the 
Brown Co., Berlin, N. H., automatically became first 
vice-president and Dr. H. S. Miner, of the Welsbach 
Co., became second vice-president. The office of third 
vice-president is filled by election and Professor A. 
n. White, of the University of Michigan, was chosen 
for this office. Other officers were elected as follows : 
J. C. Olsen, secretary) F. W. Frcrichs, ttetmkter) 
David Wesson, auditor) W. L. Badger, F. A. Lid- 
bury and A. E. Marshall, directors. 

Ofatcers of the Optical Society of America for 
1924^1925 have been elected as follows: President, 
Herbert E. Ives, New York; Vice-President, W, E. 
Forsythe, Nela Research Laboratories, Cleveland; 
Secretary, Irwin G. Priest, Bureau of Standards, 
Washington; Treasurer, Adolph Lomb, Bausch and 
Lorab Optical Company, Roclicster; Memhere of the 
Executive Council, Ex ofp,cio, the above officers and 
the past president, Leonard T. Troland, Harvard 
University, the editor-in-chief of the journal, Paul 
D. Foote, Bureau of Standards, the assistant editor- 
in-chief and bnsiness manager of the journal, F. K. 
Richtrayer, Cornell University; Elected, K. T. Comp- 
ton, Princeton University; Carl W. Keuffel, Keuffel 
and Esser; P. Q. Nutting, Schenectady, and F. E. 
Wright, Carnegie Geophysical Laboratory. 

Robert Amort, president of the National Associa- 
tion of Cotton Manufacturers and Mr. H. C, Moserve, 
secretary of that organisation, recently delivered lec- 
tures at Princeton University on the cotton industry 
and its development. The lectures were delivered un- 
der the Cyrus Fogg Brackett Lectureship in applied 
engineering technology. Among the lecturers of the 
past two years in this foundation are Samuel Insull, 
of Chicago; John A. Britton, of San Francisco; J. 
W. Lieb, of New York; Ralph Modjeski, of Philadel- 
phia, and William S. Lee, of Charlotte, N. C. 

At a meeting of the New York Section of the Il- 
luminating Engineering Society, on December 13, Mr. 
Lawrence A. Hawkins, engineer of the Research Lab- 
oratory of General Electric Company, presented a 
paper entitled '^The light of knowledge and the knowl- 
ed^ of light.” 

Professor George Grant MACCtmDT, of Yale Uni- 
versity, was the speaker at the meeting of the Galton 


Society, held on December 5 at the American Mu* 
seum of Natural History, New York, his subject bedng 
'^Nature as reffeoted in Paleolithic Art.” 

Dr. L Newton Kugelmass, of Yale Medical School, 
addressed the Bio Club of the College of the City of 
New York on November 8 on ”The Relations of Col- 
loid Chemistry to Medicine.” On December 20, Dr. 
L. I. Dublin, statistician of the Metropolitan Life In- 
surance Company, will address the dub on the prob- 
lem of ^'Longevity.” 

The Pasteur Lecture was delivered by Dr. Otto 
Polin," of Harvard University Medical School, Boston, 
on November 23, before the Institute of Medicine of 
Chicago. His subject was “What we have learned 
about uric acid.” 

Professor Francis E. Lloyd, of McGill Univer- 
sity, lectured on the subject “Fluorescence in plants” 
before the Royal Canadian Institute, on December 1. 
He will deliver a lecture on the same subject at the 
University of Kentucky, Louisville, Ky., tin January 
3 next. 

Dr. John Maxsom Stillman, emeritus professor 
of chemistry at Stanford University, died on Decem- 
ber 13, aged seventy-one years. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Mrs. Mary Coots Burnett has conveyed to the 
Texas Christian University of Fort Worth, Texas, an 
estate valued at $4,000,000 and $160,000 in cash. Un- 
der the terms of the deed of trust three fourths of the 
annual income goes to Mrs. Burnett during her life- 
time. 

The Education Research Committee of the Com- 
monwealth Fund has made to the University of Chi- 
cago an appropriation of $14,000 to enable Director 
Charles Hubbard Judd, of the School of Education, 
and Associate Professor Guy T. Buswell, to make a 
Study of methods of teaching arithmetic, similar to 
studies which recently have been made in reference to 
reading. 

Db. James M. Sherman, bacteriologist in the Re- 
search Laboratories of the Dairy Division, U. S. De- 
partment of Agriculture, has been appointed head of 
the Department of Dairy Industry at Cornell Uni- 
versity. 

Db. Irwin Roman, of Northwestern University, has 
been appointed associate professor of mathematics at 
Vanderbilt University. 

PBOFKBSoa J. C. Manrt hos Tetumod to Ewing 
Christian College, Allahabad, India, after oompleting 
his work for the doctoris degtee in psyeboldgy the 
University of Iowa. Dr. Herbert G. Kribs, late of 
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th« depairtmeni of ssodogy of th$ UniverBity of Penn- 
i|3^iv«zua, luw joined the same institotion ae professor 
of zoology. Walter D. Kline, PLD. (Yale, ^23) be- 
comes professor of chemistry. 

Pbovkssou E. S’Tromobek, of the University of 
Copenhagen, has been called to a professorship of 
theoretical astronomy at the University of Berlin. 

Dr. O. Hkbooltz, of the University of Leipzig, has 
been called to a professorship of mathematics at the 
University of Munich. 

DISCUSSION AND CORRESPONDENCE 

HAEMATOXYLIN 

Haematoxtlin is a natural dye found in logwood, 
and requires only to be extracted with ether and water 
and then crystallized. There are, of course, details of 
manufacture requiring attention but the method is 
simple and there is no difficulty in obtaining a pure 
product In view of this fact it is surprising that 
there should have been so much trouble in getting 
from American sources a haematoxylin comparable 
with the one commonly in use at the time the foreign 
supply was cut off by the war. The miserable black 
logwood extracts that were then sold as haematoxylin 
were an abomination to microscopists. Failing to se- 
cure any decent material on the market, I undertook 
to make haematoxylin from the logwood chips and 
found no difficulty in doing ao. Later, there appeared 
for sale by a number of dealers a product called 
“white crystals” and this has proved to be generally 
satisfactory. It now appears that the source of prac- 
tically all this supply is the firm of McAndrews & 
Forbes Company, of Camden, N. J. A description 
of the method employed by them for the preparation 
of haematoxylin from logwood extract appeared in 
the Journal of Industrial and Engineering Chemistry 
of February, 1920. 

Complaints havii^g come to the Committee on the 
Standardization of Biological Stains that solutions of 
the white crystals did not keep well, the chairman, 
Dr. Conn, asked me to investigate the matter. Ac- 
cordingly, with the help of Dr, Carothers, I undertook 
a study of a series of products which had been sub- 
mitted for trial. Later I got directly in touch with 
the manufacturers knd from them received samples of 
the material at different stages of manufacture and 
under different treatment. 

As a result of all this it was learned that the “white 
crystals” produced to meet the demand for something 
different from the black crystals (1) previously on 
the market, owe their absence of color to the use^of 
sulphur dioxide. In some way this agent renders the 
haetnatoxyiin less ^Able and solutions made up with 
heat become very dark and stain a rusty brown with- 


out sdectivil^. Apparently also it is responsible for 
the poor keeping quality of solutions. The manufac- 
turers, upon learning these facts, discontinued the 
use of sulphur and now market their product as crys- 
tals of a light brown color, similar to those of the 
imported substance. It is now possible, therefore, to 
secure in this country an entirely satisfactory haema- 
toxylin, which can be used for the finest cytological 
work by the iron-haematoxylin method. This has 
been compared with recently imported haematoxylin 
and found in every way as satisfactory. 

In the investigation of the various haematoxylins 
submitted a number of facts appeared which are of 
value in cytological technique. It was found, for ex- 
ample, that the color of a given sample might be en- 
tirely satisfactory and yet its selectivity be almost 
entirely lacking. Again one sample might produce a 
hard, sharp, vigorous coloration while another was 
weak and indefinite. Of course, it is possible to 
modify, or even reverse, the staining reaction, as 1 
have previously announced, by incomplete removal of 
Flemming’s fluid, but in the present series of experi- 
ments this factor did not enter. 

Just what is the cause of these variations in stain- 
ing reaction is not clear, but having noted certain 
peculiarities in the operation of the cnider samples 
and having observed the somewhat turbid character 
of their solutions, I added a small quantity of lead 
acetate to them. The result was to greatly improve 
the vigor and selectivity of the stain. I am inclined, 
therefore, to recommend the following procedure in 
eases where satisfactory results are not obtained hy 
the iron-haematoxylin method : To 100 ec of one half 
per cent, haematoxylin add about three drops of a 
saturated solution of lead acetate and shake. The 
solution will bewme very dark but upon standing for 
a number of hours a fine black precipitate will form. 
When this is filtered out a bright clear liquid will re- 
main. This should then give a satisfactory stain. 

A good object upon which to try out the stain is a 
root tip section. Here it is desirable to have the chro- 
matin stain a good vigorous black and yet without such 
density as to obscure the finer internal structure of 
prophase and telophase stages. The nucleolus at the 
same time should stain like the chromatin and should 
not, on the one hand bleach out entirely or on the 
other remain a dense black. All outlines should be 
clear and sharp in the nuclear structures without 
gradation into the ground substance. The cytoplasm 
should bo light gray in color and clear and trans- 
parent. These are conditions which manifest them- 
selves in Podophyllum root tips after fixation iu 
Flemming's strong fluid. 

C. E, McCiiOKO 
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The ichthyologist of the American Museum of Nat- 
ural History, Dr. £. W. Gudger, in his most interest- 
ing paper "Rains of Fiahes/^^ has grouped together 
many astonishing accounts of fishes falling from the 
eky. I wish to add some data on my own experiences 
with this subject. 

The Yukaghir, living on the Siberian tundra be- 
tween the Kolyma and Alaseyi rivers, told me that 
the sky, regarded by them as a beneficent deity, to 
supply men with food fiings fishes to the earth. 
When fish appear in the lakes in great numbers, the 
Yukaghir say that they have fallen from heaven. 
They know well enough that fish develop from spawn- 
ing, but they say that fish originally had been and 
continue to be sent by the deity. When asked how 
they knew fish fall from the sky, the Yukaghir as- 
serted that they often found living pike (Esox lucius) 
and a river species of salmonidae, called cheer 
(Coregonus naautus), in dry places. Evidently, said 
the Yuka^r, it followed that these fish in falling 
irom heaven failed to reach the water. I explain this 
phenomenon in the following way: The majority of 
polar lakes ore connected by small rivulets which the 
fish follow when passing from one lake to another for 
spawning. In the course of the passage the fish jump 
over obstructions formed by stones and grass hillocks. 
In the summer when the rivulets run completely dry 
in places, the migrating fish may find themselves 
caught on dry land. 

I 'wish to refer to another phenomenon connected 
with the above belief of the Yukaghir. When some 
tundra lakes during a rough and snowless winter 
freeze to the bottom, the fish die and in the spring 
rise to the surface. But the lake-fauna recovers soon 
And new fishes appear. Without any doubt, this phe- 
nomenon may be explained by what is known as 
anabiosis: some frozen fishes may come to life again 
after thawing, or by the appearance of new fishes 
from other lakes through the connecting rivulets. But 
the Yukaghir in such cases said that the new fishes 
fell from the sky, 

I wish to mention here another phenomenon of this 
land, although it has entirely different origin and 
causation. While spending the winter of 1909-1910 
on Uranak Island of tlie Aleutian Chain I experienced 
volcanic shocks several times. Once I was awakened 
in the night by a particular subterranean noise and 
tremor of the earth ; the floor of my log cabin shook. 
In the morning the shore was covered with a layer of 
stunned fish, sea-urchins and shell-fish about two feet 
high and two feet wide, but in several days these were 
carried to the neighboring hills and eaten by gulls and 

1 Natural Hittory, Journal of the A. M. of N. H., VoL 
XXI, Nov.-Deo., 1921, No, 6, p. 6S7. 
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ravens. The pmenee of shdla of niclliuoa 

on the hills may lead some traveler to the deosptive 
idea that the hills were formerly the sea bottom. 

WiXDEHAR JooHacnsoH 

New York, N. Y, 

EINSTEIN AND 80LDNSE 

In your issue of August 31 (1923), pp, 161-163, 
Dr. Robert Trumpler has explained Boldner’s method 
of calculating the deflection of light passing near the 
sun and has called attention to the error in Soldneris 
work, which had been pointed out by Lenard. In ac- 
cordance with the Newtonian theory of gravitation a 
particle moving from infinity with the velocity of 
light c describes a hyperbola and the angle between 
the asymptotes is the deflection. From this theory 
it follows that the velocity increases as the particle 
approaches the sun ; in fact, v = c ( 1 7 M/o*r 
approximately. 

In his 1911 paper Einstein discussed the effect of 
a Newtonian gn^avitational field on a clock and came 
to the conclusion that a clock is slowed down as it 
approaches matter; in particular a clock at the dis- 
tance r from the gravitating mass goes (1 — YM/c*r) 
times as fast as at infinity. If it is assumed further 
that the velocity of light is c at any point when meas- 
ured in a suitable local coordinate system, then its 
velocity as measured in a natural system is c (1 — 
vM/c^r). Hence the velocity of the light from a star 
decreases as it approaches the sun. Einstein then 
makes use of Huyghens’s principle to determine the 
deflection. Thus he uses the wave-theory of light, 
and not the corpuscular theory, as some of his critics 
contend. Einstein’s 19X1 theory is Newtonian in that 
he uses the Newtonian gravitational potential, but it 
is not Newtonian in the sense of Soldner. In his 
general theory of relativity the velocity is e (1 — 
2YM/c*r), which accounts for double the deflection 
previously found. But here again the velocity de- 
creases as the light approaches the sun and Einstein 
uses the wave-theory of light to calculate the de- 
flection. 

Dr. Trumpler called attention to the fact that Ein- 
stein used a different method from Soldner, but he 
overlooked the essential distinction between the two 
methods as is shown by his statement: "The funda- 
mental assumptions on which Boldneris work is based 
are equivalent, as far as the present problem is con- 
cerned, to those of Einstein’s 1911 paper, and Ein- 
stein’s 1911 results muist be and are in agreement with 
those of Boldner (after correoting Boldner's mis- 
take).” They are so for as the amount of the deflec- 
tion is coRoerned, but not otherwise. Conseqaently, 
Captain See^s criticism ^published in Sceekce fdr 
November 9 (1923), p, 372, is not valid, i^n Bie 
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4i«&Mstioii between the two ntethodfi ia fully appro- 
oiutecL 

L. P. Eisickhabt 
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QUOTATIONS 

CONFIRMATION OF THE EINSTEIN 
THEORY 

Ezksteik’u theory of relativity has aroused such 
widespread attention that it may interest your read- 
ers to repeat in your columns an announcement which 
has already appeared in the scientific press. 

It will be remembered that Einstein suggested 
three crucial tests of his theory, which experience 
could make. The first concerned the movement of the 
planet Mercury, and had already been satisfactorily 
made. The second could be made at a total eclipse 
of the sun, and concerned the bending of light rays 
from a star; at the eclipse of 1919 the English as- 
tronomers obtained a clear answer in favor of the 
theory, very satisfactorily confirmed by the American 
•obsorvers in 1922. The third test concerned the ap- 
parent length of the waves of light as affected by 
gravitation. 

In this third case experiment gave at first very 
dubious results, some obse^wers even declaring against 
the effect suggested by the theory. Moreover, some 
mathematieians challenged the correctness of the in-j 
ference from the theory, though Einstein never 
wavered in his declaration that it was a necessary in- 
ference. These clouds which have hung about the 
third test have now been dissipated. Mr. C. E. St. 
John, of Mount Wilson, who had thrown the gravest 
<ioubts on the experimental facts, has now come round 
definitely in favor of the Einstein result He makes 
his own announcement in Science for September 28. 
Mr. Evershed (who has just retired from a long 
and able directorship of the Kodaikanal Observatory 
in Southern India) had already given very strong 
■evidence in favor of Einstein, but the conversion of 
Mr. St. John is of obvious importance, and the joint 
testimony of these former opponents leaves the mat- 
ter now in no reasonable doubt 

It is satisfactory to review the part that English 
'Uatronomers have played in the establishment of this 
development of Newtoh*s great law of gravitation. 
The Astronomer Royal pointed out, even during the 
war, the great opportunity of 1919, and English 6b- 
eeivera hastened to utilize it with success. Professor 
Eddington was one of the obseivers, and has played 
a leading part in the exposition of the new theory. 
Mr* Evershed stood for some time almost alone as the 
champion of the third test. We need not underesti- 
mate tije value of the oonfirraatiou by American ob- 
aervors in both cases ; but it seems due to those men- 
'tioned to remember the courage which secured their 


517 

priority. — JST. JY. Turner, UmvetiUy (}h$en>aiiHy, Da;- 
ford, in the London Titnee, 


SCIENTIFIC BOOKS 

der Geologie und Paleontologies Heft 2. 

Die FamiUen der ReptitieUs By Feanz Basok 

Nopbca. 210 pages and VI plates. Glebriider 

Borntrager, Berlin, 1923, 

Most of the leaders in vertebrate paleontology have 
given US their ideas of the proper classification of the 
reptilia, and this paper adds a valued name to the 
list. There is no one whose knowledge of the reptilia, 
living and extinct, is more comprehensive than Dr, 
Nopsca, and no one whose opinion is more significant. 
In his paper Dr. Nopsca has brought together twelve 
suggested clasaificatious which have been offered rince 
1890 over the names of such men as Cope, Zittel, 
Fiirbringer, Huene, Broom, Watson and others, and 
to this list he adds his own as the thirteenth. A 
glance through these classifications illustrates clearly 
the difficulties inlierent in the task; they show many 
and radical difleronoes of opinion, both in tlie com- 
position of the various groups and the relative taxo- 
nomic rank assigned to each, such as Super-Orders, 
Orders and Sub-Orders. Certain groups have at- 
tained a relative stability as to their content, as the 
Cotylosauria, Ichthyopterygia, Testudinata, Saurop- 
terygia, Laeertilia, Crocodilia, Dinosauria and Ptero- 
sauria, but the taxonomic position is still uncertain 
and for some, even the content is still in dispute — 
witness the growing conviction that the Dinosauria is 
a composite rather than a coherent group, and the 
recent suggestion tljet the Pterosauria be divided. 

The cause of tiiis difference of opinion is largely 
due to the fact that each author has considered a dif- 
ferent character or group of chariu^ters as of capital 
importance, Happily, ejassifleation is bas^ to-day 
entirely upon genetic relationships, hut the material 
at the disposal of tlie paleontologist is still too limited 
to permit a selection of the characters which reveal 
most accurately this genetic relationship ; the personal 
factor is still pronunent in each suggested classifica- 
tion, The most crying need in systematic paleontol- 
ogy to-day is a determination of what structures are 
fundamental in the development of any phylum and 
the direction of their evolutionary changes, as op- 
posed to the secondary adaptive changes. Only when 
these have been determined and generally accepted 
will we have a consistent and uniform classification; 
Until then eacli author must produce a mosaic of re- 
tationsinpe based upon his individual opinion of the 
relative importance of certain characters. In the 
opinion of the author of this review a correct and 
generally acceptable classification will not be attained 
until the emphasis is sliifted from the form to the 
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function; when all the factors which have determined 
the bodily structure have been determined and 
evaluated. 

It is interesting to note that Dr. Nopsca’s avowetl 
method of procedure is to work from the end result 
back to the beginning, rather than from the simple, 
comprehensive type towards the highly specialized. 
Neither method can be entirely successful until far 
more material is collected and studied, but it may be 
seriously questioned whether a start with the primi- 
tive forms does not make it far more possible to de- 
termine fundamental structures and changes than to 
start with the most aberrant forms where the lines of 
genetic relationsiiip are obscured by secondary adap- 
tations, possible parallelisms, convergences and poly- 
phyletism. 

Dr. Nopsca offers us a careful comparative analy- 
sis of the structure of 25 forms which he considers 
the most aberrant or specialized; from this study he 
suggests a classification which contains ten Super- 
Orders, one of which is new, the Dranitesauria; 21 
Orders, of whicli two, the Rhizosauria and Chaino- 
sauria, are new; and a correspondingly large number 
of sub-Orders and Families. In this arrangement we 
have a dear illustration of the unfortunate lack of 
uniformity ; other authors are beat satisfied to express 
conceived relationships by groups of lesser rank. To 
the experienced worker such shifts in the rank of 
groups means little, but to the student, to whom an ' 
Order is a positive concept, the matter is most con- 
fusing. 

As is natural, Dr. Nopsca's opinions lead to a new 
mosaic of relationships, and, in tlie opinion of some, 
to strange fellowships among the reptilia. We find 
the Thallatoseuria grouped with the Pelycosauria, the 
Mesosauria with the Ichthyosanria and the Family 
Caseidae next to the Edaphosauridae. 

As a part of his paper, Dr. Nopsca gives us a valu- 
able review of the known reptilian footprints and 
more or less closely allocates each to distinct families 
or even genera. This discussion is most helpful and 
illuminating, but one hesitates to concede tlie ac- • 
curacy of some of his suggestions, as when animals 
known only from distant regions are suggested aa the 
makers of footprints found in England. 

It is an interesting commentary on the breadth of 
the work in modern morphology that Dr. Nopsca 
speculates upon the effect of vitnmines and hormones 
upon the development of Paleozoic and Mesozoic rep- 
tiles. This is but one of many evidences that the 
mere comparison of parts is no longer sufiBcient to 
him who would determine the genetic relationships 
which alone can form the basis of a true phylogeny. 
Physiology, environment, function — all these must be 
considered to have their share and must be read in 


the shape of the bones and in the sediments which re- 
veal the environment during life of the animal re- 
mains there buried. 

Dr. Nnosca’s work is a moat valuable coutribntion 
to the history of the reptilia, filled with information 
and abounding in suggestive interpretations. 

£. C. Casb 

Univsksitt or Michioak 


SPECIAL ARTICLES 

THE EFFECT OF FORMALDEHYDE UPON 

. THE VITAMIN CONTENT OF MILK 

Th£ desirability of a wholesome milk supply for 
every household is, of course, granted by every one. 
Common experience and scientific investigation have 
both shown the unquestioned value of milk in the diet, 
particularly for the child. The great problem to be 
solved, however, is that of bringing the milk from the 
producing dairy to the consumer within such time and 
under such conditions as to prevent harmful changes 
in the milk before its utilization. To meet the situa- 
tion various methods have been proposed and carried 
out, the ideal one being the cleanliness and icing 
method that results in “certified” milk. Unfortu- 
nately, the necessary expense of such a method makes 
the product cost so much that it is only comparatively 
few who are able to use such a product for the family 
supply. The more common method is that of pasteur- 
ization, and its value as a method of insuring a useful 
milk for home consumption is not to be questioned. 

However, investigators and dieticians are fairly 
well agreed that the process of pasteurizing is not 
without its drawbacks. It is conceded that the proc- 
ess results in the destruction of at least one vitamin 
to a very large extent, and most workers feel that tiie 
other vitamins also are depleted. This would, per- 
haps, not be a serious drawback if the milk were to 
be used by adults using an otherwise satisfactory 
mixed diet, but when the milk is to be used as the 
sole article of the baby’s diet then the question does 
become an acute one. Usually, such a diet is supple- 
mented by fruit juices or other similar sources of 
vitamins under such conditions. Neverthelesa, thou- 
sands of babies, whose parents never heard of vita- 
mins, are given the insufficient pastenrized milk with 
disastrous results. 

Knowing the preservative value of formaldehyde, 
the following work was carried out within the past 
year to determine its possible usefulness in preventing 
undesirable changes in milk. T. M. Price,* working 

X From the Department of Physiology, Ohio State Uni- 
versity. 

aT, M. Price, Oentr. Bakt. Par., Aht. fi, 1905, H, 
66-76, 
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in tbfi Biochenuc Divimon of the TJ. S, Depattment 
of Agticttltaxa, showed by a long Mries of experi* 
ments upon calves that formaldehydei in proper 
amount to prevent souring of milk, had no ill effects 
whatever. Some of Price’s oonolosions were as 
follows; 

“Formaldehyde in the proportion of 1 : 20,000 pre- 
serves the milk for 48 hours; used in twice that 
strength (or 1: 10,000) it does not interfere with the 
digestion of milk when fed to calves.” “Upon feed- 
ing ealves through a long period with milk preserved 
with formaldehyde the calves remained healthy and 
gained in weight.” “Much stronger solutions of for- 
maldehyde (1: 2,500) have no effect upon the activity 
of fresh ena3mieB — rennet, pepsin, panoreatin — in 
vitro.” 

The conclusions of Price are confirmed by the work 
done by Rideal and Fullerton,® although other work- 
ers have declared that formaldehyde does affect the 
coagulation of milk protein. However, those investi- 
gators finding such possibly harmful effects have uni- 
versally used solutions of formaldehyde of much 
greater concentration than would be necessary to pre- 
vent milk souring — ^usually amounts varying from 
1 : 25 to 1 : 2,000 being employed. At the time of 
Price’s work vitamins were as yet unknown, and so 
it seemed possible that the effects of formaldehyde 
upon the vitamins of milk might be such as to pre- 
clude its usefulness as a preservative. An effort to 
determine the effects, if any, resulted in the follow- 
ing experiments. 

Four years ago Seymour and Durrant^ pointed out 
the utility of chicks as experimental animals in de- 
terminations of vitamin deficiency. During the past 
year Emmett and Peacock® confirmed these findings 
while using considerably larger numbers of chicks. 
Both sets of experiments showed that baby chicks are 
particularly susceptible to a lack of vitamins and thus 
lend themselves admirably to the determination of 
whether any particular diet is lacking in these essen- 
tial substances. In the present experiments baby 
chicks were fed a diet practically free from vitamins 
(highly milled commeal baked into cakes, rice fiour 
cakes, unleavened white flour oakra, etc.) with free 
access to grit, shell, charcoal, etc. Such a diet gives 
early evidences of lack of vitamins and results in a 
growth curve similar to “C” as shown upon the chart. 
Added to this diet in the present tests, however, was 

■Bideal A Foulerton, Bxp. Sta. Bee., 1900, 11, 682 
(also, Bideal, Itoncet, 1900, I, 228-230). 

■ Seymour & Dtnra&t, Ohio Jowr. of Soi,, 1919, XIX, 
R'o. 8, 609-612 (also, Socskob, N. 0., XLIX, No. 1271, 
448). 

9 Bmmett B Peaoook, /oar. BioL CAom,, 60, Feb., 1922 
(Pxee. Amer. Soo. BioL Ohem.). 


milk, both ordinary raw milk and milk treated with 
suffileient formaldehyde (1:20,000) to prevent sour- 
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K — Curve of growth of chicks given milk with formalde- 
hyde added. 

B — Growth curve of chicks given raw, or untreated, milk. 
C — Curve of growth of chicks with no milk, otherwise on 
same diet as A and B. 

ing at room temperature for at least 24 hours. The 
effect of the addition of the milk is readily seen by 
comparing growth curves “A” and “B’* with the 
curve of growth when milk was lacking. 

The chicks were divided into two groups of equal 
number and approximately equal weights. Each 
group had identical food, had access to the same 
brooder and were under the same conditions as to 
light, heat, etc. The sole source of liquid for the 
chicks was milk. Group B was given raw milk just 
as it came from the dairy, while Group A was given 
only milk that had formaldehyde added in the amount 
mentioned. The milk was “winter” milk, notably low 
in vitamin content, and hence, if the formaldehyde 
had any destructive action on the vitamins it should 
have been all the more readily noted, particularly 
when fed to the very susceptible chick. Two separate 
tests were run, one in March, 1922, and the second 
in ffovember. The results of both were practically 
identioai. The growth curves shown are those ob- 
tained in March, that of November differing only in 
that the chicks fed milk that had been treated with 
formaldehyde outstripped the other chicks to an even 
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grmteiT dc^rnte thiin is shown by Marsh curve 
presented. 

Shown by a small circle upon the growth ourves is 
the first appearance of any "Titamin^lack’’ symptoms. 
In each cose the symptoms appeared first in the 
chicks given untreated milk, but not at a period 
enough earlier to have any especial significance. The 
results did show however that ^'winter’’ milk, at least, 
does not possess sufficient vitamins to prevent the ap- 
pearance of symptoms of vitamin lack in the chick. 
Nevertheless, it is equally shown that the use of foi<- 
maldehydc had no deleterious effect upon the growth 
processes. The results of a future test in which it is 
planned to compare the results obtained with pasteur^ 
i/.ed milk witli tliose from the use of milk treated with 
formaldehyde should prove of interest. ■ 

If it can be shown that the use of formaldehyde in 
proper amounts does not have a liarmful effect upoh 
milk, it would seem that the question of preserving 
the milk from the dairy to the home would be much 
simplified, with the possibility tliat such treatment 
would be loss harmful than the process of pasieffr- 
ization. 

A. M. BlstIiB: 

R. J. Setmoue 

Ohio State University 


AMERICAN MATHEMATICAL 
SOCIETY 

The two hundred and thirty-first regular meeting 
of the American Mathematical Society was held at 
Columbia University, New York City, on Saturday, 
October 27, 1923, extending through the usual morn- 
ing and afternoon sessions. At the beginning of the 
afternoon session a paper was read, at the roqaest 
of the Program Committee, by Professor Anna J, 
Pell, of Bryn Mawr College, on bilinear and quad- 
ratic forms in infinitely many variables. 

The attendance included 68 members of the society. 
The secretary announced the election of 49 persons 
to membership in the society; 14 applications for 
membership were received. 

The meeting was signalized by the passing from 
the unincorporated body known as the America 
Mathematical Society to a corporation of the same 
name, organized under the code of the District of 
Columbia. A revised set of by-laws was adopted, 
and the various legal formalities necessary to the 
transfer of the property wore attended to. The fol- 
lowing 31 persons constitute the ^pard of Trustee ; 
J. W. Alexander, R. C. Archibald, B. A, BemstiK^ 
G. D. Birkhoff, E. W. Brown^ F. N. Cole, L. P. 
Eisenliart, H. B. Pine, W. B, Fite, T. G. Fry, H, E. 
Hawkes, Robert Henderson, H. L, Hodgkins, E, Y. 


Huntifigton, S. A. Jaffa, 0. D. Rjetlogg> E. H. Ifoote, 
W, F* Osgood, A. J. Pdl, M. I. Papin, B, G. I). 
Richardson, J. F. Bitt, L. P. Sioeloff, C. E. Smith, 
D. E. Smith, W. M. Strong, H. W. Tyler, Oswald 
Veblen, H. S. White, J. K. Whittemore, J. W, Young. 

Votes of thanks were tendered to the committee oh 
incorporation, to the incorporators and to the lawyers 
who gave their services. 

A committee on the first Josiah Willard Gibbs Lec- 
ture was appointed, consisting of Professors H. E, 
Hawkes (chairman), E. W. Brown, J. L. Coolidge 
and H. S. Wliite. 

The following appointments were announced; To 
represent the society at the inauguration of President 
Updegraff of Cornell College on October 19, 1923, 
Professor E. E. Moots; to represent the society at 
the inauguration of President Comstock of Radcliffe 
College on October 20, 1923, Professor E. V. Hunting- 
ton; to represent the society at the inauguration of 
President Hadley of Washington University on No- 
vember 10, 1923, Professor W. H. Roever. 

It was voted to print both the Bulletin and Transac- 
tions of the society for the year 1924 in Hamburg. 

The following papers were read at this meeting : 

Spaces of continuous matidr in peneral relativity: 
L. P. Eisenhawt, 

The deformation of ruled surfaces : J, K. WHiTTEiioaB. 

Aruxlytio vector functions : G. Y. Baikich. 

Systems of curves in a Biemann space in which 

the sum of the angles of every triangle formed hy three 
of the owrves is two right angles: J. Dougx«as. 

}feoessary and suf^oieni conditions that a system of 
ao * ourves in space consist of the mutual intersections of 
«• surfaces: J. Douglas. 

On BiooiU coegioients of rotation; J. Lifka. 

Types of alignment charts in three variables : J. Lifka. 

On the mean-value theorem corresponding to a given 
linear homogeneous differential equation: G. P6lta. 

Bote on stability d la Poisson: F. H. Murray. 

On infinitely connected plane regions: J. W. Aud- 
ANDsa. 

On the deformation on an n-oell: J, W. Alexanper. 

On the reality of the eeros of a ^.-determinant : B. G. 
D. Biohaedson, 

Sets of completely independent postulates for oycHc 
order: E. V. Huntington. 

Some corollaries of Bernstein's theorem: D. Iaokbok. 

Theory of generalised differentiation: E. L, Post. 

The society will hold two meetings in the last week 
in December: the annual meeting, in New York City 
on December 27-^, and its twentieth western meet- 
ing, in Cincinnati, in conjunction with the American 
Association for thh Advanoement of Science on De- 
cember 28-29. 

B, G. t), Bicr^ABhepiir, 
Sdcrstarp^ 
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TESTS OF LOCOMOTIVES 

Bdmce Ser^e 

Kailroad offlcialsj representing a majority of the lead^ 
ing railroads of the country who went to £ri6| Fa.^ to 
witness a demonstration of new types of electric. loco- 
motives and were thrilled to see one of the pow^ful 
Mikado type steam locomotives pulled backwards in a 
spectacular tug-of-war by an electric giant, and to see 
another type of electric locomotive glide over the rails 
at 105 miles an hour, found great interest in another 
device known as the otbeograph, which accurately meas- 
ures the stress or action on the rails of each separate 
whool of a locomotive or motor car. 

This new instrument, as explained by A. F. Batchelder, 
designing railway engineer of the General Flectric Com- 
pany, shows by a graphic chart the extent and charac- 
teristic of both the vertical and sideways thrust of aU 
the wheels on each rail. The vertical weight is carried 
by heavy springs underneath the rail and the sideways 
thrust is carried through similar springs set vertically 
and bearing against the head of the rail. The deflection 
of those springs on the passage of the locomotive is re- 
corded through a lever having an d to 1 ratio, with a 
pointer at the end which traces a record on paper wrap- 
ped around a rotating cylinder. 

The otheograph ties may bo installed in place of the 
regular ties, either amgly or several grouped together, 
and on curves or straight tracks. The presont installa- 
tion at Erie comprises 25 of those ties grouped together 
covering a distance of flfty feet of straight track. The 
revolving mechanism provides for moving all of the re- 
cording cylinders on each side of the track simultaneously 
so that as many records may be taken of each side of the 
locomotive as the number of ties that are grouped to- 
gothoT. The movement of the operating mechanism, for 
the recording cylinders is independent of the speed of the 
locomotive. 

The record from a slowly moving locomotive shows the 
equalized distribution of the weight, and such a record 
serves as the basis for comparison with a record taken 
at high speed. The effect of side thrust in changing the 
vertical component, and any variations due to dynamic 
unbalance, are quite noticeable. The effect of a wheel 
with a flat spot shows very clearly. The record is not 
necessarily limited to that of a locomotive only, as by 
moving the paper slowly the record of all wheels of an 
entire train of a hundred or more cars may be taken. 

NAUTICAL TIME 

Science Service 

Bt agreement of the United States, England and 
France, the U, S. Nautical Almanac and the correspond- 
ing publications in the other countries are going to suf- 
fer a revolutionary change in the interest of safety at 


sea, beginning w^ the issue for now about to be 
issued. 

The change is in the method of expressing time* It 
is now given in astronomical time, the day beginning 
and ending at noon. In the almanac of 1925 it will be 
given in civil time, the day beginning and ending at 
midnight. In each ease the time is that of Greenwich 
Observatory, the time standard for all astronomical ob- 
servations. Hours will be counted from 0 to 24 as in 
She present almanac. 

The change will do away with an endless amount of 
confusion and danger, navigators say. The astronomi- 
cal day begins 12 hours later than the civil day of the 
same date; that is, January 1, astronomical time, begins 
at noon of January 1, civil time. This difference fre- 
quently causes confusion, navigators neglecting to note 
the change or figuring it as just the opposite. Errors 
from this cause might amount to as much as 10 or 20 
miles in working out the position of a vessel at sea. This 
danger will be ended by the new system, which has been 
recommended by navigators for years and which will 
Anally be put into effect. 

Incidentally, the change will require a new edition of 
that handbook of every navigator, Bowditch 's American 
Practical Navigator. All the problems in the book are 
worked out according to the old system, and there is a 
lengthy section instructing the novice how to convert 
civO into astronomical time. This will all have to be 
changed, the burden of the woric falling on the U. 8. 
Hydrographic Office. 

FORECASTING AT SEA 

Science Service 

France is leading the United States and the world in 
weather forecasting on the sea. According to the annual 
report of the chief of the U. S. Weather Bureau, French 
meteorologists and forecastera have been making regular 
trips across the Atlantic on their naval training vessel 
Jacquea Cartier, have been collecting weather reports 
by radio from all parts of the North Atlantic and havd 
been using them as the basis for forecasts sent out daily 
for the benefit of mariners. 

But this vessel makes only about three voyages a year, 
and so the U. 8. Weather Bureau has prepared plans for 
a service similar but continuous which may be given from 
vessels operated by the U. S* Shipping Board. That 
organization has approved the plans and has offered co- 
operation in the way of providing facilities on Shippbg 
Board vessels on the northern transatbuatie routes. Three 
vessels would be needed for continuous service. The need 
for such a service was demonstrated last winter, sine4 
storms on the Atlantic were unusually frequent. Its 
value would be, to keep vessel masters informed at al 
times as to weather conditions which might cause 
age or retard progress; enable them to avoid stxeh sthtsss 
as far as possible; to lay out ship woik sa and 
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A RETROSPECT^ 

'■'Ti is the custom of our association that the annua!^ 
presidential address should he delivered, not by the 
actual president, who assumed the responsibiUties 
and honors of his office at the close of the last meet^ 
itig a year ago, but by his predecessor, who by cour- 
tesy is termed the '^retiring president’’ although as a 
matter of fact he is not “retiring” but “retired,” He 
has to the best of his ability sustained the responsibil- 
ities of the presidency and has been relieved of them, 
he has enjoyed the honor of the position and has re- 
tired beyond the range of the spot-light only to be 
dragged into it once more with even greater responsi- 
bilities than before. Professor Dana in his presi- 
dential address of nearly seventy years ago describes 
this situation more eloquently than 1 can. “In most 
offices, ” ho said, “the duties terminate with the office, 
and the thing of the past, the ex-officer, is to the pres- 
ent an unknown quantity. But it is not so with your 
president. Science . . , sternly drags forward its 
reluctant presidents to their hardest trial when they 
have ceased to be, to a judgment after death severer 
than that of Rbadamanthua.” And Professor Asa 
Gray nearly twenty years later naturally and hap- 
pily employing a botanical metaphor, compared the 
president to a biennial plant : “He flourishes for the 
year in which he comes into existence and performs 
his appropriate functions as a presiding officer. 
When the second year comes round, he is expected 
to blossom out in an address and disappear.” 

This arrangement has its advantages in that it af- 
fords what should be ample time for the preparation 
of such an address as the occasion and the position 
demands; for a speaker from this rostrum is con- 
fronted with the responsibility of speaking as one 
hayipg authority, as a representative of science tod 
while he may not have the ability to duly mix “reason 
with pleasure and wisdom with wit,” he may be eat*- 
pected to set forth with surety and clarity the faith 
that is in him os to the achievements and progress 
of science, or at least of that deportment of science 
wWch he cultivates. Few con sec this rosponwbility 
approach with cool, calm composure and assurance 
and alas ! the very fact that one has apparently ample 
time for the preparation of one’s pronouncements 

4 Addxaas of the president of the Amerioaa Asaocie^ 
tiea f or ^e Advancement of Bdence, fieventy-flfth to- 









with most of 11 $ lawdB to the pos^Kmemeiit of 

that preparation until in the foiness of it is 
forced upon one. 1 oonfeas that this has bm my 
own case and that I am one of those ‘*who time gal- 
lops withal/^ I make this statement not in extenu- 
ation but in explanation. 

But while I fully appreciate the burden of respon- 
sibility that rests upon my shoulders it is wi^ a 
peculiar satisfaction that 1 appear here to-night. 
That I have recently hold the highest office in the 
gift of this association is in itself a source of the 
greatest pride and satisfaction, but these feelings are 
enhanced by the fact that 1 am a witness for the 
broad spirit of catholicity shown by the association 
in that it declines to recognise geographical bound- 
aries to scientific endeavor. My presence on this 
platform is the outcome of a recwt meeting of the 
association on Canadian soil and is to be regarded as 
a compliment to the association’s hosts on that occa- 
sion, the University of Toronto and the Eoysd Cana- 
dian Institute. We esteem it an honor that we should 
have been permitted to act as your hosts, we rejoice 
in such invasions across our boundary, invasione that 
tend to maintain and strengthen that entente cordiale 
which, with some alight and temporary pertorbar 
tions, has charaeterked the r^ations of the two coun- 
tries for well over a century. Let us hope that a 
century hence a future president from the neighbor- 
ing Dominion may speak in similar words — omitting 
reference to perturbations, though that seems almost 
too much to hope for. 

The meeting of 1921 was not the first but the third 
meeting of the association in a Canadian city, nor am 
I the first Canadian to be honored with its presidency. 
At the meeting in Montred in 1882 the presiding of- 
ficer was Principal J. W. Dawson, of McGill Univer- 
sity, distinguished for his contnbutions to Canadian 
Koology and geology and one of those who, like Louis 
Agassis, could cultivate with ^ual success two of the 
great fields of science that were then induded under 
the term natural history. How these fields have been 
extended in the forty years that have elapsed and how 
jfoologists and geologists, ever pushing onward the 
frontiers of their respective territories, have drifted 
apart, until now each has devdopod a peentiSr dialect 
which the other finds difficulty in understanding! 
This is one of the penalties of increasing knowled^. 

There is a third president of the ossomation who 
may perhaps be claimed as a Canadian, I mean Pro- 
fessor T. Sterry Hunt, a distinguished chemist and 
mineralogist. He was bom, it is true, south of the 
Canadian boundary and the closing years of his life 
were passed in his native land; but for quarter of a 
century he was an active and valued member of the: 
Geoloj^cal Survey of Canada, tOider Sir William 
Logan, the first director of surrey. iSxylessdr 


Bunt WM the aoting president of the associsiku ot 
^ meetiug in 1870^ jM; Which time he was 
n member of the Canaffian Burvey, 

1 e^l attention to these facto only to emphasise ti» 
broad spirtt of feUewshrp that ch^acterises this as- 
sociation. Its object is the advancement of seienee, 
and it is ready to extend the privileges of ite meet- 
ings and the stimuluB that they bring, wherever, upon 
this continent, they may be wdcome. Canadian scien- 
tisto and Canadian science have always been as wel- 
come at the association’s meetinga as that brand of 
Scientist and that brand of science that is produced in 
the United States. Furthermore arrangements are 
now on foot whereby it is hoped that the infiuenoe of 
the association in promoting the advancement of sci- 
ence will be extended to the republic that lies south 
of the Rio Grande and the association is thus justi- 
fying its title of American in a fuller and broader 
sense than that usually attached to that designation. 
It is working toward the realkation of the ideal ex- 
pressed in its first by-law, which lays down the prin- 
etple that ’^The association is American, its field cov- 
exing North, Central and South America. Inhabitants 
of any country are eligible to membersMp.” It 
strives for the advancement of science, wher^er cul- 
tivated, as a potent factor in civilisation. 

This broadening out policy is one that has been 
inherited by the association from its Immediate an- 
cestor, The American Association of Geologists and 
Naturalists. This association, which was primarily 
one of geologists, was organir^ed in 1840 as the result 
of the* inauguration of geological surveys of various 
states of the Union. Those engaged in these surveys 
felt the necessity for cooperation and discussbn that 
there might be uniformity in the presentation of the 
results of their work. Soon the soologiato and botan- 
ists — the naturalists — ^were drawn in. Some cbemisto 
from the first had been included in the association hut, 
In time, their department became a large and impor- 
tant one Qiid finally the meteorologists found a con- 
genial atmosphere in the association. 3o the scopb 
of the interests of Ihe association broadened out and 
at its 1847 meeting, hrid in Boston, it was decided 
that it Should assume a title moto indicative of its 
scope, and at the meeting 6f 1848, held in I^ladci- 
phia, it became the American Assocation for Ad- 
vancement of Scteace and in keeping with the new 
title it eukmdffd its m^nbersfaip to indues 
physieisto, Tnathematictans, e^nomisto and enfineergi 
Thw ogr aesoriAtibn had its beginnbg 
seventy-five years ago and at the close of ito 
meetiog it had A mernb^hip list of 481, on 
showing, espoelslly when it is mctdled thnt Hb ^ 
'en7ly''jbar8 ''tbeVe. 
mesnbcMip th^ 
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0 j ilk^ nowtry ; oil ita first 
oounett Pspleu^r Jslbfi^s WynuiDi Professor 
Beniamin Peiroe, Profeiaor B. Ealfiemaa, Profes- 
sor Joseph Henry end Professor tnnls Agassis, 
mtnm that we of to-day rseall with reverence and 
admiration^ immes that wiU forever stand in shining 
letters on the records of scimtitio achievement in this 
eontment With such men in control of its afiaks 
saceess was guaranteed to the young association; it 
at once became the rallying groimd for scientists in 
all departments of research and in turn attracted 
those who were interested in scientifie progress with- 
out taking active share therein. For, as Professor 
Bache remarked at a later meeting, ‘^Wko will say 
that they do not retam wiser, better, more sealous 
according to knoaiedge from a meeting — witii Hemy, 
Peirce or Agassis T*’ 

This first meeting is of interest too from the stand- 
ard of papers presented. Foremost among these was 
an exhibition by Lieutenant Manry of charts of the 
North Atlantic showing the prevailing winds and cur- 
rents, deduced from the study of many thousand old 
log-books, an earnest of what was to develop later 
into the classical ^Thysical Geography of the Sea.” 
Lieutennnt Maury demonstrated clearly the relation 
of intensive scientific investigation to practical re- 
sults, for his charts indicated that the route usually 
followed by southbound vessels did not allow them to 
profit by the most favorable winds and by selecting 
another route, deduced from his observations, and 
testing it by a number of vessels, it was found that 
tiie passage could bo made in three quarters tiie aver- 
age time taken by vessels following the older recog- 
nised route, The introduction of steam navigation 
in the years that followed detracted greatly from the 
direct utilitarian importemoe of Lieutenant Manry^s 
investigations, but he had laid the foundations for 
our modem science of oceanography and had estab- 
lished principles that, for a time at least, greatly 
favored commercial interoourse with distant portions 
of the globe, especially that between this country and 
the east and that between Great Britain and her Aus- 
tralian colonies. The voyage from Liverpool to A\is- 
tralia in earlier days usually occupied some four 
months or more, but in 3B54 a sailing vessel, follow- 
ing the oouTM advocated by Maury, made the passage 
in eixty-thraB days, and that course even in these days 
of steam, is stai largely followed. 

Another important paper presented at the ^ 
was tlit on *'The Sediment of the Mississippi 
Bivwr” by Dr. M. W- Bickeson +Mid Mr. Andrew 
A deductiems baead on observs- 

estendii^ y«awb mA menti^ 

j^uid idao of papers by AgafWl«i 

Superior, on whose 
evidence of 


gliiciatito vdioae waters yielded to him a 
hamM <>f which Iw ixvidd iwmpaa^ with 

frehh»water Of Buropa and those of the Spix 

oollectimi from Brasil that be had already stodieA 

One may not liugar over this first meeiingi nor 
may one pause to note the many intereetmg eont^ 
bntbns presented at later meeth^ES* The activity Of 
the association m these eariy days was aoffiaeatly 
Ipreat to warrant the holdmg of two meetings in qa^ 
of the years 1B50 and 1851 and the first of those of 
3851, the fifth of the asaouiation, was held in this city 
In the month of May, under the presidency of Pro^ 
feasor Alexander Dallas Baehe, the distinguished and 
efficient director of the Coast and Geodetic Survey. 
The ooll^ profoaaor of the fifties was not the mi- 
gratory bird he has since become, nor were there than 
the indaoements to extensive peregrinations that now 
exist. The ooUegjes and scientific institutions were 
ranged along the Atlantic sea-board, the great State 
Universities, now such important factors in our soien4 
tific progress, had not yet arisen, although the Dni^ 
varsity of Michigan had opened her doors in 1841 
with a stafE of two professors end with eleven stu- 
dents in attendance. All jmevipniB meetings of the 
association and those of the parent society had been 
held in cities of the Atlantic coast; the May meeting 
of 1851 was the first held beyond the AU^hames 
and . in 1851 a journey beyond the AUeghonies wats 
not one to be lightly undertaken, it was an adventure. 
It may interest you to-night to hear of the expecta- 
tions of Professor Henry and of the realities he found 
in attending the first meeting of tlio association in 
this city. He confessed that it was the first time that 
he had been west of the mountains and went on to 
say that '^He expected to see a boundless, magnificent 
forest world, with scattered dwellings and log-cabin 
vSlagos and energetic , New England-deseended in- 
habttants; he thought to find Giheinnati a thriving 
frontier town, exhibiting views of neat frame houses 
with white fronts, 'green doors and brass knockers,’ 
but instead he found himself in a city of palaces, 
nmced as if by mc^o and rivaling in appearance any 
city in the eastern states or of Europe.” Professor 
Henry’s expectations might have been realized some 
fifty years earlier; in the meantime Cincinnati had 
grown to the stature of the Queen city of the West 
ai^d with her material progress had not failed to make 
provision for the oolHvation of the arts and soien^ 
in such organisations as the Mechanics Institute, the 
Academy of Natural Sciences, the Mercantile library 
Amecia^on and the Youi^ Men’s Lyceum of Natural 
Bisioity, all of which Professor Hen|y mentioned 
remark, ^'Tbese are the pride of Oinciunati--^ 
tbese bttt noblest woiks.” 

The first Cincinnati meeting was in itstif a notable; 
^^ fks the first by the assooiation of what 





wae thea fltill reigarded as tbe Wesl^ Bui it 
made still more notable by two other ihappeaings. At 
the preceding meetiz^ at New Haven, Professor 0. 
M. Mitchell, to whose enthusiasm the erection of the 
original Cincinnati Observatory was due, and who 
was its director until 1859, reported that he had in- 
vented and constructed two instruments by which in 
a single night as many accurate determinationB of 
right ascensions or declina^ns might be mada as 
were made at the Royal Observatory at Greenwich in 
a whole year. This was rather a staitling dairn to 
be made by one working apart and with few of the 
resources available at the more richly endowed ob- 
servatories of the East and of Europe, and a com- 
mittee was appointed with Professor Peirce as its 
chairman to investigate the claim and report upon it 
at the Cincinnati meeting. The committee found that 
as to the apparatus for observing right ascensions 
the claim was fully justified and while a snlfieient 
number of observations had not been made with the 
apparatus for determining declinations to warrant a 
definite statement regarding it, yet it was regarded as 
being perfectly correct in the principles of its con- 
struction. ^^The committee,” 1 quote from its report, 
”are not aware that the history of Astronomical Sci- 
ence exhibits a more astounding instance of great re- 
aidts produced by what would seem to be whcdly in- 
adequate means. With the ordinary tools of a com- 
mon mechimic and with insignificant pecuniary outlay 
an isolated individual has aspired to rival the high- 
est efforts of the most richly endowed institutions — 
and his aspirations have been crowned with success.” 
The fame of the Cincinnati Obiservatory was at once 
established, for the genius of its director had devel- 
oped methods of observation that were later adopted 
by all the loading observatories of , the world. 

That was the ^rcat happening at the first Cincinnati 
meeting. The other one I would mention is of less 
moment in that it concerns onl^ ourselves; it was the 
appearance upon the scene for the first time of that 
supremely important official, known as the permanent 
secretary. Presidents may and do come and go, each 
“struts and frets his hour upon the Ctage, and then 
be disappears.” Not so the permanent secretary, he 
goes on forever. He came into being at the first Cin- 
cinnati meeting in the person of ProfettSK>r Spencer 
Baird, and he has continued in existence ever since, 
In various incarnations it is true, assuming for a time 
the lineaments of Profbssor Lovering, ttei those of 
Professor F, W, Putnam, then those of Profeasor L. 
0. Howard and finally those of “ttue present efficient 
holder of the office. With each incarnation the re- 
sponribilities of the office increased and 1 need not 
say, that in eadi these responedbiIttieB were ftdly and 
satisfactorily met 

Thirty years were to elapse bbfore the miioeikfion 


4«ain ine^^ Gimdimafi, is to ^ #aa yu^ 
a second meoling was held in this dtty, 
time finder the preridency of Professor d. J, 
of Vale University, We have seen that &b first meet- 
ing Was mode memorable by an important cdsange in 
the administration of the association; the secemd meet- 
ing was made memorable by Ihe adoption of a new 
constitution involvii^ some important changes ifi or- 
ganization. Up to 1875 two sections had been tacitly 
if not actually recognised in the association, Section 
A including mathematics, physics and chemistty, and 
Section B including natural history. In the year men- 
tioned the disruptive tendencies of specialisation be- 
gan to manifest themselves and the ebemists segre- 
gated in what was officially termed a permanent sub- 
section, a similar action was taken by the anthropolo- 
gists, one year later the microsoopists decided that 
their highly magnified world required a subseerion 
for itself and five years later still the entomologists 
deemed it necessary that they should betake them- 
selves to a special hive. For each of these four per- 
manent subsections there was a diairman, while the 
presiding officers of the two original sections were 
designated by the more dignified term of vice- 
presidents. 

By the new constitution adopted at the second Cin- 
cinnati meeting the permanent subsections were abol- 
ished and at the same time the association was divided 
into nine seotionB, each of which was presided over 
by a vice-president, who was required each year to 
give an address before his section. The nine sections 
wore those of A, Mathematics and Astronomy; B, 
Physios; C, Chemistry; D, Mechanical Science; £, 
Geology and Geography; F, Biology; G, Histology 
and Microscopy; H, Aniiuropology, and I, Economic 
Science and Statistics. Ma3:k the rignificanoe of this 
step. It was a recognition of the tendency toward 
specialhmtion that had become so marked a feature 
in the science of the day, and established a policy that 
has prevailed up to the present. That is why the 
second Cincinnati meeting was a notable one. We are 
now entering upon tlm third Cinoizmati meetihg^hat 
it too may be a notable one is i^hat mfiy be ekjfwcted 
from the paet, but whether its notability will ^jpend 
on new developments of poliey or on its reoorSB of 
scientific aetdevement we must wait to see. 

The policy of specialisation thus fnaaguratsid in 
X881 bound to lead to further devcSopifienfi^ The 
flriit modifici^on of it, however, was in a retrii^tad^ 
dirtotion, consisting of the absorption of Seci^n 
Histology and Micro^py, into Section F; ZoClCfy^ 
in 1886, Looking back hm mr preeent et^ 
it is diffi^t to fifidmfitand 
es^^ed find its 
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J^owiid in 1900 the eetiiblkhtnent of Section K for 
ptqmiology mA experiment^ medicine and in 1906 
Section L wae created for edocation and at the same 
time the ritlo of Section H waa changed to anthro- 
p<dogy and peycbology. Section M for agriculture 
waa eatabliahed in 1912 and in 1921 aatronomy was 
divorced from matbematioa, peychology from anthro- 
pology and new aectione for b^orical and philolog- 
ical acieneea and for manafactnres and commerce were 
created) bringing the total number of sections up to 
sixteen. There are still some letters of the alphabet 
available for future sections. 

Kor was this recognition of specialization the only 
sign of segregation in the association. A g^graphica! 
segregation was bound to come as the sphere of indu* 
enee of the aasociatioh grew. It has come; for in 
1914 a Pacific Division was established and in 1920 
a Southwestern Division) each with its own constitu- 
tion and officers, each holding its oWn annual meeting 
and yet remaining bound to the parent association by 
the closest ties of membership and purpose. If the 
vision that oUr first by4aw calls up is to be realized 
it is evident that other divisions must be recognized) 
indeed) as has already been indicated, the establish- 
ment of a Mexican Division has already come to be a 
matter for deliberation. And what a vision it is that 
our first by-law calls up — a federation of divisions 
extending from the ritores of the Arctic Ocean to Gape 
Hom, marching under one banner and with one pur- 
pose, the advancement of science and civilization ! 

So with segregation integration was also taking 
place. But the princi|de of segregation that the asso- 
ciation felt itself obliged to recognize was not adopted 
as extensively os some groups of scientists desired 
and a tendency developed for these groups of special- 
ists to form their own societies independent of the as- 
sooiatiom It became evident that if such secessions 
went on the representative character of the association 
would be endaugered. Specialization had come to 
stay; indeed, it was bound to inore^ with the growth 
of the very object to whkh the association was 
pledged, the advancement of science. There were ad- 
vanti^ for these sorieties in holding their meetings 
in ccmjunc^n with the asso^ion and it was to ^e 
advantage of the aaeoci|^ion that they sheguld do so. 
That the nmtual advantoj^ might be ensured to sonm 
ejetent the council of the association was empowered to 
enter into relations with certain of these societies, 
which became designated as affiliated societies and, 
in time, were granted the i^vQege of electing one or 


strength of the association does not depend Idohe- 
upon the rise of its membership, but this may be taken' 
as an Index of the extent to which it is fulfilling its 
purposes. Beginning with 461, the membership te* 
mained in tiie neighborhood of 500 until 1370, when 
a marked growth took place, bringitig it up to 8^000 
ill 1386. Then followed a period of rest lasting UntQ 
1900) after which a steady and phenomenal growth 
occurred until now our membership is approximatriy 
12,000. Surely in such figures we may find reason for 
congratulation and evidence of tiie wisdom of the 
policy laid down by the Council and ably carried out 
by our late permanent secretary, Dr. tr. 0. Howard 
and ins successor, Dr. Barton E. Livingston. 

Specialization must necessarily accompany prog-^ 
ress. When one embarks upon a career of investiga-' 
tion one chooses a stream whose prospect pleases and 
for a time one floats placidly upon its bosom, follow- 
ing up its course. But soon it is joined by a lazge 
tributary and one must decide whether one wi)l follow 
the right or the left branch. The decision made, one 
continues one’s course, passing tributary after tribu- 
tary, all of which, like the stream that is being fol- 
lowed, lead into miknown lands and at each a freeh 
decision must be made. In time the current stiengih- 
ena, the journey becomes more arduous, difficulties 
are encountered, but still one keeps on, reaching far- 
ther and farther into the unknown and farther and 
farther from fellow searchers who have chosen other 
branches. One can not join them if one would, for 
they are ever advancing, perhaps with even greater 
rapidity and so one must perforce devote himself to 
the territory before him, hearing only by chance and 
at intervals rumors of the discoveries that are being 
made in other areas. That, it seems to me, is the ex- 
perience of the investigator expressed in metaphor. 
The farther he and his associates advance the more 
they become isolated. New ideas demand new terms 
in which they may be discussed and so the members 
of each group come in time to speak a peculiar lan- 
guage and their isolation thus becomes more pxo- 
npunced, for there is a limit to the number of lan- 
guages that each of us can understand, some of us, 
indeed, have but a moderate command of even our 
native ^Ungue. 

And if this be a true statement of conditions, if 
it be true that even those familiar with the seientifle 
methods find difficulty in appreciating the work of 
those laboring in other fields, how moob more difficult 
must it be for those who from choice or from lack of 
opportunity have not had the advantage of a acien- 
tifio triuning and yet are deeply interested in the 


in some eimes two representatives tile council of the 
assoriatiohu The tmtAm ^ ffie sfifiiated societies has 
grown pxbdigioiisly iU teoeht years ^ ampunts to ^irogress and achievements of science. These form a 
07 er fifty, a fact that iba(y be taken as evi- not inconsiderable and important portion of our mem- 



m 

bership ; they come to our meetings to hear BOmethii^ 
of the latest achievements of science and they list^ 
to addresses Largely in an unknown tongue. They 
ask for bread and are given a stone and profit little 
from such a monolithic repast. Yet these are the 
persons that we should endeavor to interest if we are 
truly and fully pledged to promote the advancement 
of science. Esoteric science may lead from discovery 
to discovery but until the significance of its discoveries 
is made intelligible to what are termed the men in the 
street it fails to secure popular support. The unin- 
telligible is mysterious and mystery awakens either 
ridicule or dread. 

Much has been spoken and written conooming the 
need for a popularization of science and something 
has been done towards its accomplishment, notably 
the establishment of Science Service so ably edited by 
Dr. SloBson. But is not this very thing a prime duty 
of this association, devoted as it is to the advancement 
of science, and does the association live up. to the full 
measure of its responsibilities in this matter? I be- 
lieve I am right in stating that we have not been so 
successful in this respect as some of the sister as- 
sociations in other lands. True, we make some en- 
deavor in providing special evening lectures that are 
designedly popular and I venture to suppose that the 
presidential addresses are expected to partake largely 
of that character. Nor will I be revealing any secrets 
of policy when 1 say tliat the council has given the 
matter serious consideration, and one may hope that 
its conjoint wisdom and experience will devise addi- 
tional means to meet the difficulty. In the meantime 
it may seem temerarious to suggest measures looking 
to the betterment of the situation, but a retiring presi- 
dent has privileges and I feel so strongly the necessity 
for retaining and increasing the interest of what may 
be termed the lay members of the association in the 
aims and resultB of scientific research that I will ven- 
ture a suggestion* Lack of understanding leads to 
misunderstanding, and I would beg that those who 
contribute papers to the sections, and especially the 
vice-presidents of sections, should in their deliverances 
bear in mind our lay members and strive for sim- 
plicity and perspicuity. Most of us are educators 
and we have in the meetings of this association oppor- 
tunities for educating found nowhere else. us 
remember this and take advantage of our oppor- 
tunities. 

These ideas were suggested by the perusal of a 
number of addresses given by early presidents of the 
osBOCiation. There runs through several of them an 
almost apologetic note, as if it seemed necessary to 
defend researches into the mysterious phenomena of 
the universe, since conclusions based on these re- 
searches tended to unsettle mwi's minds by undermin- 
ing old long-standing beliefs. This was three gen- 
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eratbxB 1 ^ and the praetical appUealkMEifl of admeo 
were neither so frequent nor so striking as w 
to^y. The Morse telegraph had been used eomm^ 
oially four years before the first meeting of the as- 
sociation, but the otiier remarkable appitoations of 
electrical energy that have become so much a part of 
our every day life were sa yet ondevdoped. Anes- 
thesia had been introduced into surgical practice, but 
antisepsis, that was to revolutionise surgery, was as 
yet unknown; indeed, the causa^n of sepsis, to- 
gether with that of putrefaction and fermentation 
was awaiting an explanation by the genius of Pasteur 
and'this explanation was to lead up not only to sur^ 
gical antisepsis, but to the formulation of the germ 
theory of disease and the wonderful achievements of 
modem preventive medicine. How these and other 
achievements in other departments of science have 
revolutionised the world! They are tangible evi- 
dences of the benefits that science can confer upon 
mankind, they are recognized as such by the man in 
the street and he consequently has developed an inter- 
est in science and a toleration of its votaries that his 
forbears of three generations did not possess. Nay, 
not only does he tolerate science, he encourages it by 
providing funds for its prosecution, by richly endow- 
ing great research laboratories and by bequeathing 
princely prizes as rewards for important discoveries. 
The distrust of seventy years ago has given way to 
trust and the world accepts with tranquillity the shat- 
tering of many old beliefs, providing that the neces- 
sity for their destruction is vouched for by competent 
scientific opinion. The theory of relativity, whether 
or not its full significance is understood, is swallowed 
without a spasm, even though it may displace the 
theory of gravitation from what seemed to be its un- 
assailable position; and that the atom, supposed to 
be the ultimate, indivisible abstraction of human 
thought, is in reality a more or leas complex system 
of electrons revolving planet-like about a central nu- 
deus, even this idea is accepted without a tremor. 

This dmnge of attitude is undoubtedly largely due 
to an increased appreciation of the value of science 
as shown by its practical applications. This may not 
have been the only factor, but it is a potent one. It 
is impossible to consider the multitudinous and mar- 
vdous facilities that have become parts of our daily 
life without realising that they are but the practical 
applications of scientific principles to the control or 
utilization of natural forces and materials, without, in 
other words, perceiving that it is to scientific investi- 
gation that we are indebted for these advantages. 
The men who have made these practical applications 
become known and respected, thdr names become 
household words, they are the repras^tutives and 
high-priests oi science and their glory is rafiected 
upon even the most abstruse fields bf sdentifle jnvea^ 
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The Attitude auumed mey be expressed 
thaw: *^6ee wbat great benefits seienee baa eonferredl 
It promises others and therefore it is to be encour- 
aged." 

For the present we must perhaps be satisfied with 
this. For several centuries science was under the 
baui dogma was supreme and science, which neoes- 
aarily found itself in contest with this, was impious 
and heretical. Truth was standardised and complete 
and to question that accepted truth was to undermine 
the foundations of belief. The human mind is con- 
servative in its reactions; habits of thought are as 
difficult of modification as habits of action and the 
change from the dogmatic to the scientific habit has 
been slow; indeed, it is far from complete even now. 
The utilitarian appeal of science has done much to 
emancipate it from its thraldom to dogma, but it is 
not yet universally recognised that the utility of sci- 
ence depends absolutely upon its success in discover- 
ing truth. It is only by getting at the true facts and 
the true principles involved in any problem that the 
results of science become useful. The scientist is a 
searcher after truth and it is for that reason that he 
is able to confer benefits on humanity; it is for that 
reason that he deserves recognition. Surely he should 
feel no necessity for an apology for his existence. 

But the ultimate truth is elusive. When science'* 
establishes a truth that may seem at first to be ulti- 
mate it but points the way to another truth Ijring be- 
yond and it is to the credit of scientific men that they 
are ready to admit the lack of finality in what has 
been accomplished, once the vista of the new truth 
has opened out. This attitude is not easily under- 
stood by the layman unfamiliar with the scientific' 
method, and he is apt to imagine that a confession of 
lack of finality means the condemnation of the older 
truth as false. This is a misconception that has fre- 
quently occurred and, unfortunately, it is a miscon- 
ception that scientists themselves have aided in creat- 
mg> by failing to appreciate the popular view-point. 
In the jjopular mind the doctrine of evolution is so 
completely involved in Darwin^s exposition of it that 
it has come to be regarded as the product of his brain. 
Consequently any acknowledgment that some of Dar- 
win^e Views may require modification is assumed to 
imply that the femndaiions of evolution are shaken. 
It seems trite to repeat once more the true relation 
of Darwin’s theory to the doctrine of evolution, but 
there seems to be need for its repetition. Evolution 
as a theory long antedates Darwin^s time; Laplace, 
to go on farther back, found it in the history of the 
heavenly bodies, Lybll demonstrated it in the history 
of the earth, and (joethe, Saittt Hilftire and Lamarck 
saw it in the history of terrestrial organisms. What 
patwih did Vfras to give a platunWe and convincing 
explanation of how organic evolntion might have oc- 
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eurmd, hut whether that explaiiation is or is not the 
correct one matters not so far as the doctrine of evo- 
intion is concerned; that stands unshaken even though 
Darwin’s explanation of how it was brought about be 
discarded. The evidence in its favor to-day is maziiy 
times stronger than it was in Darwin’s time and it 
seems incredible that man as a reasoning animal 
should presume to doubt its validity; such doubts can 
be based only on ignorance of the evidence or on un- 
reasoning prejudice. 

True, it was Darwin who focussed the attention of 
the world upon the doctrine, by propounding the 
theory of natural selection as the causal factor in 
the transmutation of species. The biological world 
of to-day does not ascribe to that factor the impor- 
tance that Darwin gave it. Its action can not be de- 
nied; it is self-evident to any observer of nature’s, 
ways who finds 

that of fifty seeds 
She often brings but one to bear. 

It plays an important rfile in the suppression of the 
unfit rather than in the survival of the fittest, but it 
can act only on variations sufficiently pronounced to 
determine life or death. It has been shown in several 
cases that what seem trivial variations may, under 
certain conditions, lead to fatal results, but even ad- 
mitting these, it is difficult to believe that many of 
the minute differences that distinguish species have 
selective value. Natural selection acta effectively in 
the perpetuation of species, but it does not originate 
them and to that extent the modern biologist may de- 
part from Darwin’s standpoint. Darwin was lookii^ 
for the origin of species, the modern biologist goes a 
step further and is looking for the origin of varia- 
tions and the mechanism of heredity problems far be- 
yond Darwin’s times. But he stands on the founda- 
tion built by Darwin, since the whole structure of 
modem philosophy rests on that foundation. 

It would be interesting to sketch the story of the. 
reception of the origin of species as revealed by the 
records of the association. But the date of its publi- 
cation was 1869 and before there could be any ex- 
tended criticism of it the members of the aRsociation 
found themselves face to face with the struggle for 
the preservation of the Union, From 1861 to 1867 
the association held no meetings and by that time the 
first interest in the “Origin” had somewhat waned. 
In 1867, however, Professor Newberry in his address, 
while protesting against the obloquy and scorn that 
had been heaped on Darwin in many quarters as “pe- 
culiarly unjust and m bad taste,” states his belief 
that the theoiy can not be accepted since, in his opin- 
ion, a single case of altruism would overthrow it. He 
overlooked the fact that individual ^truistic saori- 
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lice may bene6t the race and it is the race not the in- 
dividaol that nature would perpetuate. 

So careful of the type she seems 

So careless of the single life. 

Professor Asa Gray in 1872 was the first to express 
definitely in a preaidontial address his belief in a 
process of transmutation in organic life and^ as was 
usual with him, he expresses himself so felicitously 
tliat 1 venture to quote his words. '^Organic nature — 
by which 1 mean the system and totality of living 
tilings and their adaptation to each other and to the 
world — with all its apparent and, indeed, real stabil- 
ity, should be likened, not to the ocean, which varies 
only by tidal oscillations from a fixed level to which 
it is always retiirning, but rather to a river, so vast 
that we can neither discern its shores nor reach its 
sources, and whose onward flow is not less actual be- 
cause too slow to be observed by ephmer«3 which 
hover over its surface or are borne upon its bosom/' 

It is interesting to note that before 1859 the ques- 
tion of the permanency of species was already exer- 
cising the minds of members of the association. This 
was a refieotion of the discussions on the same ques- 
tion that had earlier agitated the scientific world in 
Europe. The immutability of species predicated by 
the definition of the tern by Linnaeus was being 
questioned and the idea of transmutation, later to be 
known as the doctrine of evolution, was in the air. 
This, let me repeat, was long before Darwin began to 
reflect upon the question during the voyage of the 
“Beagle,” long before Wallace in the Malay archi- 
pelago began to think along the same lines as Darwin. 
In 1849 and again in 1850 Professor Agassiz ap- 
proached the question, indicating the ideas later fully 
elaborated in his Essay on Classification according to 
which there was a definite plan in oiganie creation in 
which each species had its place from which there 
could be no departure. This position traces back to 
the influence of Cuvier, which is also manifest in a 
paper presented by Professor J. D. Dana at the meet- 
ing of 1857, in which, confronted with the variabil- 
ity shown by natural species and yet possessed by 
the idea of tlieir essential immutability, he is driven 
to a position that forcibly recalls the Platonic theory 
of ideas or the metaphysical subtleties of scholastic 
realism, holding that ^‘Species are realities in the 
system of nature while manifest to ns only in indi- 
viduals.” I mention these pronouncements merely 
to emphasize the fact that the idea of transforma- 
tionism, that is to say, the idea of evolution, was in 
men's minds long before the publication of the Origin 
of Species, These pre-Darwinian utterances were, it 
is true, in opposition to the idea of evolution, bat that 
they should have been made is an indication that that 
idea was exercising men's minds. 


Since evolution haa become a fundamental doetxitie 
of modem scientific philosophy it would be of inter- 
est to discuss its influence on scientific investigation. 
The field, is, however, too extensive to permit of ade- 
quate treatment of it as a whole and 1 shall, aeoord- 
ingly» limit my remarks to that portion of it with 
which I am most familiar and even then but a mere 
sketdh is possible, so numerous and so varied have 
been the lines of investigation that have opened up 
since 1859. Unfortunately, here again the records of 
the association give but little assistance, since, after 
Professor Agassiz ceased regular attendance on the 
meetings, zoology for many years was but casually 
represented and the actual trends of zoological in- 
vestigation were not clearly revealed by the papers 
read. But many of the new developments in zoology, 
its evolution, that is to say, fall within the memory 
of many of us older men and ample material is avail- 
able by which the more recent developments may be 
connected up with the older viewpoints. 

In the period immediately preceding Darwin the 
school of transcendental morphology was at its height 
and attention was concentrated upon finding the 
archetype structore, a general plan of organization 
which could be traced, with adaptive modifications, 
through the whole scale of animal life. The teach- 
ings of this school, led by Saint Hilaire in France, 
by Oken in Germany and by Owen in England, hod 
a profound influence on zoological thought, especially 
in two directions. In the first place it divorced mor- 
pholep, the science of structure, from physiology, 
the science of function, establishing the former as a 
special science whose problems were the discovery of 
homologous parts throughout the range of animal life. 
Homology was a purely structural idea, function had 
no place in the determination of the equivalency of 
parts and so, for the comparative anatomist, function 
ceased to be of interest. 

In the second place by the predication of a struc- 
tural archetype the transoendentaliats opened the way 
to the idea of the essential unity of animal forms. If 
there were a primitive archetypal structure by modi- 
fications of which the various forma of animal life 
had been produced, there followed an implication of 
m definite relationship between these various fbni^ 
and the Way was smoothed for the reception of the 
doctrine of evolution. 

It is remarkable, however, how small a part com- 
parative anatomy took in the establishment of the 
doctrine, althou^ it possessed data of great perti- 
nency and in great abundance. Darwin did, of 
course, make some use of these data, but was not 
a comparative anatomist but rather a systematist, and 
the greater mass of the aecamiulated anatomical mat- 
ter was left unapplied* Nor was there that hunt of 
farther activity that have been expected in, 
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coiDipmtm anatomy after the aoceptanee of the evo* 
Itttion &eory« That may partly be explained by the 
eerioue blow dealt the transcendental school by Hux* 
ley in 1S57 when, with keen logic and trenchant facts, 
he demolished the vertebrate theory of the skull, a 
critical and essential part of the transeendental be- 
lief. Tme, comparative anatomy did not languish in 
the post-Darwinian days; it could not with two such 
protagonists as Huxley and Gegenbaur, and its ef- 
forts were directed toward the substantiation and 
strengthening of the theory. But a more attractive 
field was suggested for study and to the investigation 
of this zoologists flocked as prospectors to a newly 
discovered gold-field. 

The doctrine of evolution predicated a genetic rela- 
tionship of forms, that is to say, each group of forms, 
species, genera, families or types each bad a pedi- 
gree, each had behind it a long series of ancestors by 
the modification of which it had been developed. As 
far back os 1828 von Baer in his studies on the de- 
velopment of the chick had been struck with the re- 
semblanoe which that form in its early stages showed 
to the embryos of other vertebrate types and ex- 
pressed this fact in the law that the general characters 
of the great group to which an embryo belongs ap- 
pear in development earlier than the special charac- 
ters. Even earlier (1821) J. F. Meckel had main- 
tained that the development of the individual organ- 
ism obeys the same laws as the development of the 
whole animal senes; that is to say, the higher animal 
in its gradual development passes essentially through 
the permanent organic stages that lie below it. These 
ideas in the days of the transcendental school could 
have little effect, though of great interest, but with 
the acceptance of evolution they took on a new mean- 
ing. In 1864 Fritz Miiller, who had been studying the 
development of Crustacea while in exile in Brazil, 
published his results in a volume termed Fur Darwin, 
and in this expressed the idea that new species might 
be formed either by deviating from the parental type 
whilst still on their way towards that type or by pass- 
ing through the various stages shown by the parents 
and then progressing beyond them. In the latter case 
*Hbe histojii^ development of the species will be 
mirrored in its devbloptnental hiktory.” Haeckel izi 
his Gener^Ue Morpholagie (1866) accepted Miiller-s 
idea, terming it the Biogcnetio lew which was to the 
effect that eadi organism in its individual develop- 
ment recapitulates more or less perfectly its ancestral 
histoi 7 . If this law be true what an opportunity was 
offes^ by embryology for tracing the pedigrees of all 
sorts of animals and ao to embryology the zoologists 
turned almost en masse and the eonstruetion of pedi- 
giVHss, phylogenetic trees they were called, became the 
faiAibtt* Tha development of representatives of every 
of lucursnls was eagerly studied and many an 


ardent genealogist concentrated his efforts oti the con- 
struction of a pedigree for the vertebrates, solving 
the problem to his own satisfaction time and time 
again — but it is still unsolved. 

At first, with the pedigree idea so fully in mind, 
the most striking features of the development of tlie 
various forms were sufficient for record, but in time 
the embryological became more imnute, the history of 
the development was carried farther and farther back 
until the study of cell lineage came into existence in 
which step by step, cell division by cell division, the 
development of various forms was traced from the 
ovum until the principal organ systems were differen- 
tiated. The problem of embryology had changed; it 
was no longer a question of tracing more or less prob- 
able pedigrees, it was the question of the differentia- 
tion of tissues and organs of the moltioellular organ- 
ism from the single-celled ovum. It was no longer a 
search for evidence confirmatory of evolution, it was 
the beginning of the intensive study of the phenomena 
that lay behind variation and inheritance. 

But in the meantime other lines of study had opened 
up. In the seventies and eighties of the last century 
attention was being directed to the remarkable phe- 
nomena that were associated with the division of cells 
and it was found that the process of division was in 
the immense majority of instances initiated and con- 
trolled by the cell nucleus. This body was found to 
undergo a series of extraordinary changes whereby 
its constituents were elaborated into a definite num- 
ber of rod-like bodies termed chromosomes, each of 
which divided, and half the number thus formed 
passed into one of the daughter cells and the other 
half into the other, the nuclei of these cells being 
reconstituted from the chromosomes so distributed. 
The germ-cells and especially the sperm-cells proved 
favorable objects for such studies and their study led 
naturally to a study of the phenomena associated with 
the fertilization of the ovum. It would take too much 
time to recount the many interesting facts t)iat were 
revealed by such studies ; it will suffice for our present 
purpose to say that they gave very definite assurance 
for the belief that the chromosomes were the bearers 
of inheritable qualities, that it was by them that the 
parental characteristics were handed on to the off- 
Bprihg. 

In 1893 there appeared a work by August Weis- 
mann, of the University of Freiburg, in which were 
summed up and elaborated certain doctrines that he 
had published earlier and which had an important in- 
fluence on zoological thought. He drew a clear-cut 
distinction between the tissues which composed the 
body of an organism, the somatic cells, and the germ 
cells which served for the perpetuation of the species, 
and pointed out that there had been from the first a 
continuity of the germ-plasm; it passed on from gen- 
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oration to generation and was potentially inomortal, 
using that term in a relative sense^ whereas the 
somatic plasm of each generation suffered death and 
showed no continuity, hut was formed anew from 
the germ-plasm in each generation. These ideas once 
they were pointed out seemed quite acceptable, and 
indeed, one might almost say, self-evident, but Weis- 
mann added a farther idea in maintaining that the . 
germ-plasm, and specific changes acquired by the 
cally isolated and could be affected only in the most 
general way by the somatic tissues. Consequently 
variations could arise only by modifications of the 
germ-plasm, and specaflcations acquired by the 
somatic tissue during the life-time of an indi- 
vidual could not be reproduced in the succeeding 
generation. Change of structure of the germ 
plasm was the sole souree of variations and these 
could be perpetuated only by the action of natural 
selection in some of its forms. At once soologista 
were divided into two camps, the Neo-Darwinians, 
who accepted Weismann’s teachings on these matters, 
and the Neo-Lamarckians, who persisted in believing, 
as Darwin himself did, that acquired characters could 
be transmitted. The controversy waged long and in 
some cases bitterly and, indeed, is with us still. 

In all these various lines of investigation zoologists 
were concerned almost exoliisively with the structural 
side of the problem, the divorce of morphology and 
physiology which traces back to the transcendental 
school of comparative anatomists was still in force. In 
their study of cell-lineage they had seen the differen- 
tiation of form and structure appearing in the em- 
bryonic cells, but all the refinements of microscopical 
technique failed to yield an explanation of how and 
why that differentiation took place. Other methods) 
must be applied and so, following the leadership of 
Roux, the method employed long before by Trembley, 
Reaumur and Spallanzani, the experimental method, 
the method of the physiologists, was revived. The de- 
veloping ova were subjected to various changes of 
the environment, they were placed under pressure, 
the constitution and density of the water in which 
they were reared was altered, they were subjected to 
the action of various narcotic and other poleons. they 
were operated upon in various ways both in the very 
early and in later stages and the resulting modifica- 
tions in the differentiation were noted. 

Into the details of the results one can not enter 
now, the important point is the revival of physiologi- 
cal methods for the investigation of morptelogical 
problems, the I'e-marriage of physiology and morphol- 
ogy after a prolonged divorce. The old quarrel be- 
tween form and function has been stayed, neither the 
one nor the other is antecedent and determining, but 
both work together; form can not be understood with- 
out a oonsidoration of the function nor function with- 


out ft Ml appreciation of atmetore. T]p» recognition 
of the interplay of two is tite essential chareot^ 
istio of modem zoological investigation and mors and 
more the problems first opened up by stadias of 
structure are being attacked along functional, experi- 
mental or physioli^oal lines. In its eiriiy days the 
new method was spoken of as if it had csreated a new 
science, that of physiologtoal morphology, but it has 
since become so familiar that any ^>ecial designation 
of it is deemed unnecessary. 

Once revived the method of experimentation was so 
prolific of resiffts, especially in embryology and in 
the study of the regeneration of lost parts, that it 
soon became applied to the most varied lines of 
zoological research. One can not consider all these 
even sketchily, but only some of the more important 
ones may be mentioned. Variation and inheritanee 
were accepted by Darwin as axiomatic forces, they 
were taken for granted and the theory of natural 
selection was buUt upon them as upon foundation 
stones. The breeding and hybridization of domestic 
animals and cultivated plants had of course been car- 
ried on from time immemorial, but the fundamental 
laws governing inheritanee had not been established. 
Varieties were obtained by crossing different strains, 
but it was a bit or miss process, and if desirable varies 
ties did occur they were preserved by a process of 
artificial selection. It was not until 1889 that Francis 
Galton attempted Uie formulation of a law of inheri- 
tance and that on quite general lines, but it was suf- 
ficient to arouse int^^ in the matter; expm'hnental 
breeding was begun and soon the interest grew with 
the discovery of acoounts published in 1865 and 1867 
in an obscure periodical, of the remarkable results 
that bad been obtained by Gregor Mendel in the gar- 
dens of the Monastery of Briinn. A study of these 
accounts revealed beyond perodventure the fact that 
the results of hybridization far from being elnsivcr 
and fortuitous are governed by definite laws which it 
was possible to deduce from Menders obamrations. 
The study of inheritance was thus placed upon a 
scieutific basis and experimental hybridization was 
carried cm extensively by Correns and others in Ger- 
many, by Bateson and DarbisbiTe in Great Britain 
and by Davenport and Castle in this country, Men-* 
del’s law was confirmed and extended and, with the 
discovery of the fruit-fly, Droaophila, as a favorable 
form for experimentation, the brilliant researches of 
Morgan and his pupils established the location of the 
bearers of many inheritable characteristics in the 
dhromosomes of the germ colla and even succeeded hi 
indicating the position of these beaiers in the indi* 
vidual chromosomes and their relative positious in 
these! As a molt of all these investigations we now 
have an insight into the modus operand* of 
undreamt of by Darwin and already we have 
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bfineStt troM them in tbe improvemeuts of 
omt Btrainft of wheat, to mention but one esomple. 
What the eeienoe of eugenice, also based on these ro- 
aeardies, may yet do for us is unknown — it holds out 
great promise* 

Another line of research opened up by the experi- 
mental motibod was the study of the determining fac- 
tors in animal behavior, a study of the responses of 
living matter to external stimuli such as light, tem- 
perature, eontaet, gravitation and other environmental 
forces, both physical end chemical. These were es- 
sentially studies in comparative psychology and there- 
fore strictly speaking physiological, but, with the 
breaking down of the old distinction between form 
and function, it was perceived that they were studies 
of the adaptation of structure to function and they 
were undertaken mainly by men who had been trained 
primarily in morphological methods. They were 
studies in experimental morphology, studies of the 
response of the animal mechanism to external influ- 
ences and they revealed the fact that while in the liv- 
ing substance there was a mechanism (the moirpholog- 
ieal side) by which responses could be manifested and 
sources of energy (the physiological side) by which 
the mechanism might be set in action, there was nec- 
essary also '^a stimulus external to the responding pro- 
toplasm in order that an adaptive or orderly result 
should oocuT.” (Davenport.) The stress placed by 
these studies ux>on a mechanistic explanation of ani- 
mal activities promptly aroused the opposition of 
those who still elung to the earlier vitalistio explana- 
tion and, as in other cases where fundamental prin- 
ciples are involved, the contention still goes on and 
will continue until increasing knowledge reveals the 
truth. 

More recently still another line of investigation has 
attracted those interested primarily in questions of) 
form and structure and in this case also the mor- 
phologist has adopted methods and ideas from sister 
soienoes. The physiologists had demonstrated the ex- 
istence in the body of special organs which manu- 
factured substances influencing in definite ways the 
chemical activities of the tissues; they had shown that 
these so-called ehdocrine organs or ductless glands 
such as the thyroid, the pituitary and the islands of 
the pancreas, produced substances necessary for the 
normal activities of the body and that a lack of these 
substances resulted in definite and serious disturb- 
ances of these activities. Further they had shown 
ttiat various tissues of the body produced similar sub- 
stances, hormones, prodpitins, secretins and lysins, 
each with a definite influence upon the activities of 
some Other organ or tissue. Ail Uus was purely 
physiological, but niorpholo^ts were not slow to per- 
acive that these substances could be twefully employed 
Ih the ilt^dy of structural changes, and have turned 
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to the study of growth and form as modifled by them, 
have investigated their effects upcm the processes of 
transformation from the larval to the adult stsges in 
Amphibia, have sought in their action an explanation 
of the remarkable modifications in many organs asso- 
ciated with the phenomena of reproduction in higher 
animals and, quite arecently, they bare been employed 
by Dr. Guyer in studies on heredity. This use of en- 
docrine substances in morphological research is but 
begun, its results may be realised in the future, 

I would like to have considered some special In- 
stances in which the application of the experimental 
method has thrown a flood of light upon structural 
problems, such, for instance, as the fertilization of 
the ovum, the problem of sex-differentiation, in Which 
direct observation has also played an important part, 
and the recent attempts of Stockard, Guyer, Detlefsexl 
and others to throw light by refined experimental 
methods on the old problem of the inheritance of ac- 
quired characters, but time is lacking for their proper 
discussion. With regard to the last example 1 might 
add that while these experiments have failed to ren- 
der a decisive answer to the problem they hold out 
hope that similar lines of research may at least result 
in the discovery of a neutral ground on which the 
contending camps may come together. 

So with new methods the fields of investigation have 
broadened out and knowledge has increased by leaps 
and bounds. And it is with especial satisfaction that 
w© may note that in these progressive zoological 
studies the scientists of this continent have always 
been well in the van, if not in the fore-front of the 
advancing column. But all through the almost over- 
whelming flood of new knowledge there runs the 
guiding clue supplied by the doctrine of evolution. 
That has been the stimulus and dominating idea in 
all these studies ; without it many, very many of them 
would never have been conceived and knowledge 
would have lost thereby. No! Evolution is not dead, 
nor can it be killed by legislative enactment. 

Let me conclude this retrospect with a message for 
guidance in the future, taken from one who did not 
always find satisfaction in the advances and applica- 
tions of science, and all the more impressive on that 
account. It is not the first instance in which a 
prophet from whom curses might be expected gave 
blessings, real or implied, instead. The words are 
those of Mr. Ruskb. “Go to Nature/^ he says, “in 
all singleness of heart and walk with her laboriously 
and trustingly, having no other thought but how best 
to penetrate her meaning; and remember her instruc- 
tions— rejecting nothing, selecting nothing and scorn- 
ing nothing; believing all things to be right and good 
and rejoicing always in the truth.’’ 

J. Flatpair McMurrioh 

UifiviiRsrrT or Toronto 
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THE ANDES IN NORTHERN PERU 

Mr. N. E. Pearson has recently retomed from a 
trip across the Western Andes of northern Peru, 
where he went to collect fishes. He started in June, 
1923, and went direct to Lima to secure gove^rmnent 
cooperation. After making arrangements to facilitate 
travel he returned to Pacasmayo, a port on the north- 
ern coast of Peru. He went by rail to Chilete and 
then took the regular pack train route to Cajamorca, 
Celondin and Balsas on the Maranon. He retraced 
his steps to Cajamarca, from where he descended the 
Crisnejas valley to Tingo de Pauca, a point on the 
Maranon about 25 miles above Balsas. He touched 
the Maranon at one other point, Ouayabamba, from 
where he returned to Pacasmayo. On the Pacific side 
he collected fishes from the basin of the Rio Jequete- 
peque from sea level to about 4,000 feet. 

The crest between the Atlantic and Pacific slopes 
lies at an elevation of about 12,000 feet and about 75 
miles from the Pacific. A valley about three miles 
wide with about 9,000 feet elevation lies between the 
divide and the next crest oast, which is higher than 
the continental divide. The ancient Inca town, Caja- 
marca, lies in the valley. A small stream runs in the 
valley and descends to the Maranon, Gk>ing westward 
after crossing the second crest the road descends rap- 
idly to Celendin at about the elevation of Cajamarca. 
Celendin lies in a valley without a living stream at 
the time of the visit. After crossing another crest 
east of Celendin, the road descends very rapidly to 
Balsas on the Maranon. There are but two breaks 
in the descent where there are small valleys perched 
on the otherwise steep slope. Collections were made 
in Cajamarca and at Balsas, about 3,000 feet. There 
were no fishes between these two places. The 
Maranon at Balsas is a swift stream running in a 
gorge and fishing was very difficult, which probably 
accounts for the fact that there are no native fisher- 
men. Pishing was more successful in the Maranon 
at the mouth of the Crisnejas and along that stream. 
This portion of the Maranon seems to be above the 
point reached by the large lowland fishes. Only 
mountain climbers and Andean fishes were taken. 
The boundary to lowland fishes was elsewhere found 
to be about 3,000 feet. A few larger lowland fishes 
are found in the Unjbamba valley up to the bridge 
below Machu Picchu and in the Peren^, at least to 
La Merced at 2,500 feet. 

Not all the catch has been unpacked as yet. 
Those of the Cajamarca valley provide one notable 
species. It is Lebiasina bimaculata, effectively used 
on the Pacific slopes of Peru and Ecuador as an 
eradioator of yellow fever mosquitoes. There is a 
small subfamily of Characid fishes distinguished by 
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the presence of two series of teeth in the lower 
In one genus, Piabudna, the usual adipose fin of the 
Charaoidae is well developed and in Xiebiaaina not- 
Lebiasina has hitherto been taken only west of the 
Western Andes, Lebiasina bimoculata in western 
Ecuador and Peru, Lehicmina muHimoGulata in west- 
ern Colombia in both the Atrato and the San Juan,^ 
the former into tiie Atlantic, the latter into the Pacific, 

The presence, therefore, of Lebiasina bimaculata 
on both sides of the Andes of Ecuador, but not at 
all-in Colombia, is azmtber indication that the faunas 
of Ecuador and Colombia are distinct and that either 
this species existed before the Andes of Peru attained 
their present height or that this species has crossed 
in one or both directions during the lifetime of the 
species. 

Mr. Pearson’s trip was made for the department 
of zoology of Indiana University. Part I of an ac- 
count of the fishes of western South America* has 
recently been published. Part II, dealing with the 
fishes of Chile, is nearly ready for the press. Part 
HI, dealing with the fishes of the Titicaca Basin, is 
in preparation, and the material for the fishes of the 
eastern slope of the Andes is collected in large part. 

C. H. Eioskmann 

IKMAKA tJinV*E8ITT 


SCIENTIFIC EVENTS 

NATIONAL PARKS 

Establishment of additiomd national parks east 
of the Mississippi River is recommendad in the An- 
tmal Report of the director of the National Paric 
Service to the Secretary of the Interior, who writes 
as follows; 

There should be a typical section of the Appalachian 
Range established as a national paiic, with its native flora 
and fauna, conserved and made aoeeasible for public 
travel and its development undertaken by federal funds, 
the report states. An untooched section of the Bvm;- 
glades of Florida also is suggested as being of national 
park impottance. The Mammoth Cave area in Ken- 
tucky is regarded as a remote possibility for a national 

It is owned privately, administered under a will, the 
terms of which provide that upon the death of the last- 
named legatee it is to bo sold at public auction to the 

t The details of their distribution are given in Mem. 
Carnegie Museum, XX, pp. X23-125. 

a The fresh-water fishes of Northwestexn South Amer- 
ica, including Oolombia, Panama and the Pacific Slopes 
of Ecuador and Peru. Mem, Oarbegie Mua, VoL IX, 
October, 1922 (issued Januaiy, X92S), pp, l-»40, plates 
I^XXXVIII, C, H. Rigenmann, 
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bigbiest bi44er4 There ve onlj two euTViying legatees, 
bpt^ over niooty years of age, so it may be expected that 
this area known the world over will be disposed of before 
many more years pass by. Only a purchase, either by 
appropriation of Congress for the specific purpose, or 
privately, for donation to the United States, will enable 
the creation of this area as a national park. It is esti- 
mated that about $1,000,000 would be necessary for its 
acquisition. Bills have been introduced in Congress pro- 
posing its purchase at thin figure, but as Congress ap- 
parently hesitates to establish a precedent by the ap- 
propriation of federal funds for the purchase of lands 
for national park purposes^, it is doubtful whether it can 
be persuaded to favorably consider the acquisition of 
even the Mammoth Cave by this means. In my opinion, 
the only prospect is that when this estate is offered for 
sale at public auction some public-spirited organisation 
or citizen may acquire it and donate it to the United 
States. 

Kationol parka, however, must continue to consti- 
tute areas containing scenery of supreme and distinc- 
tive quality, or some natural features so extraordinary 
or unique as to be of national interest and Impor- 
tance as distinguished from merely local interest The 
National Park System as now constituted must not 
be lowered in standard, dignity and prestige by the in- 
clusion of areas which express in less than the highest 
terms the particular class or kind of exhibit which they 
represent; distinguished examples of particular forms of 
world architecture, such, for instance, as the Grand 
Canyon of the Colorado, as exemplifying the highest ac- 
complishment of steam erosion, or the Sequoia as pre- 
senting the highest form of accomplishment in natural 
tree growth, the wonderful Sequoia gigantea, or the Yel- 
lowstone as containing the greatest geyser basins of the 
world, or the rugged portions of the Lafayette National 
Park as exhibiting the oldest rock formation in America 
and the luxuriance of its deciduous forests. 

NATIONAL RESEARCH FELLOWSHIPS IN 
PHYSICS, CHEMISTRY AND 
MATHEMATICS 

Thb Rockefeller Foundation at a recent meeting 
(Decembers) pledged to the National Research Coun- 
cil the sum 6f $525,000 for the maintenance by it, 
through the five-year period July 1, 1925-JunG 30, 
1930, of a series of national research fellowships in 
physics, chemistry and mathematics. In addition the 
International Education Board has agreed to give 
special financi«d assistance In the case of fellows ap- 
pointed to work abroad. 

The council is already a^inistering, with the finan- 
cial support of the foundation, a first five-year series 
of such Mlowships in physics and chemistry, the last 
appointments in wMch will expire June 30, 1925. 

marked success pf this series has led to the pledge 
by the foundation to support a second series in which 
ihtiowships in mathematics will be induded as well 
ah isUowehips in physics and ohmniatry. 


The National Research Council is also now admin- 
istering, with the financial support of the Rockefeller 
Foundation, a similar series of research fellowships 
in the biological sciences and, with the support of the 
Rockefeller Foundation and General Education 
Board, a similar series in the medical sciences. Alto- 
gether the foundation and General Education Board 
have pledged or appropriated a total sum of $2,000,- 
000 to the council for the maihtonance of four five- 
year series of national research fellowships. The 
council is convinced that these high grade fellowships, 
available for young men and women of proved re- 
search capacity as evidenced not only by graduate 
work of sufficient extent and character to win the 
doctor’s degree, but to reveal unusual ability in re-- 
search work, can do much for the advancement of 
American scientific investigation. 

VxRNOK Kellogg, 
Permanent Secretary 

National Besearoh Oouncxl, 

Washington, D. C. 

DINNER IN HONOR OF DR. BOHR 

On November 24, a group of Washington scien- 
tific men tendered a dinner to Dr. Niels Bohr, who 
has delivered a series of lectures on the atom in vari- 
ons cities of the United States. 

According to the report in Industrial and Engi^ 
neering Chemistry, Dr. Arthur L. Day, of the Geo- 
ph3^ical liaboratory, acted as toastmaster, and F. C. 
Brown, of the Bureau of Standards, extended greet- 
ings to Dr. Bohr, who then spoke briefly on the great 
possibilities just ahead in the field of science due to 
recent discoveries, likening the present to the time 
of Newton which preceded great things in the scien- 
tific world. 

Dr. Bohr was followed by P. D. Foote, who, to em- 
phasize the size and groat numbers of atoms, pointed 
out that if the molecules in a tumbler of water could 
all be labeled for later identification and the water 
were then mixed with all the water in the world, in- 
cluding the moisture in the atmosphere, and if after 
thorough mixing the tumbler were again filled, it 
would contain two thousand of the original molecules. 
Further, on the day of the dinner German paper 
marks were quoted at about sixty cents per trillion, 
and yet one paper mark would buy three billion gold 
atoms or sixteen thousand atoms of radium, 

C. G. Abbot discussed the atomic theory as applied 
to the spectrum of the stars and F. G. Cottrell 
stressed the necessity of understanding the latest 
atomic and molecular theories in order to make real 
progress in the fixation of nitrogen, and said that the 
work of Dr. Bohr had set the pace. C. F. Marvin 
remarked that the study of the weather had not been 
reduced to such a fine point that atomic and moleeu- 
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lar tbearies were thus £ar of direct applieahility but 
it is reeogiused that the electrical condition of the 
atmosphere plays a great part and in studies of the 
future the theories now being developed in physics 
and chemistry will undoubtedly be extremely useful. 

Preceding the dinner Dr. Bohr took part in a col- 
loquium at the Bureau of Standards. 

THE ENGINEERS’ TESTIMONIAL DINNER 
TO DEAN COOLEY 

Dean Mortimer £. Cooley, of the Colleges of En- 
gineering and Architecture of the University of Mich- 
igan, was the recipient of a tribute such as come to 
few at the Ei^ineers* dinner, which was given in his 
honor at the Hotel Statler in Detroit on November 
23. It WHS a personal recognition, full of enthu- 
siasm and honest sentiment, on the part of his friends, 
his former students and his confreres, everywhere. 
The speakers were ; 

Call to Order by Chairman, Alex Dow, M.Eng. (Hon.) 
’ll, past president, Det. Eng. Soc. 

Introduction of Toastmaster, Mr. Walter S. Russel, 
’75ff, M.Eng. (Hon.) ’10. 

Mortimer Elwtn Cooley: 

At his Boyhood Home, Robert F. Thompson, ’921, 
LL.M. *93, Judge 7th District, New York Supreme 
Court. 

*'As Cadet and Ensign,” Ira N. Holis, President Wor- 
cester Polytechnic Inst., Mem. A. S. M. E. 

”As professor of mechanical engineering,” Ernest B. 
Perry, ’89e, Mech.E. '96, Manager Industrial Works, 
Bay City, Michigan, Mem. A. S. M. E. 

”In the service of his country,” Hon. Edwin Denby, 
'961, Secretary of the Navy, Represented by Admiral 
John K. Robinson, U. S. N. 

”On the Yosomite, ” Granger Whitney, Williamsburg, 
Mich. Apple grower. 

^^As dean of engineering and architecture,” Marion 
L. Burton, President. 

”In the engineering profession, ” F. Paul Anderson, 
dean of engineering, University of Kentucky. 

”In the Federated American Engineering Societies,” 
Philip N. Moore, past president, A. I. M. & M. B., vice- 
president, Federated American Engineering Societies. 

”As a companion,” Hon. Chase S, Osborn, LL.D. 
(Hon.) ’ll, ex-govemor of Michigan. 

Doan Cooley did not speak but he held a reception 
after the dinner at which every one of the 650 engi- 
neers present extended their personal congratula- 
tions. 

THE MEDALISTS OF THE ROYAL SOCIETY 

At the anniversary meeting of the Royal Society 
held on November 30, the report of the oouncU waa 
presented and the president, Sir Charles Sh^ington, 
delivered his address. Those to whom medals were 
presented and their qualifications were as follows : 


[Vcm. Lvm, 

M^dah Professor Charles JanM Martht*- 
Professor Martin is distinguished for contributions 
both to physiology and to pathology. Investigating 
snake venoms, he difterentiated two groups in virtue 
of their action, one nervous, the other, so to say, hu- 
moral. His work on heat-^regulation in monotremes 
threw light on tlie evolution of the thenuotajos of 
warm-blooded animals. More recently his researcbea 
have Lain in the colloidal chemistry of proteins, and 
in protein-metabolism. As director of the Lister In- 
stitute he has contributed to many investigationB, in 
addition to those actually issued in hk name. Thus 
he has been intimately associated with the inquiry 
into the influence of accessory food factors of diet 
in the prevention and remedying of deficiency ’’ dis- 
eases, snch as scurvy and rickets, an inquiry the sne- 
oesB of which may be regarded as one of the recent 
triumphs of preventive medicine. 

Royal Medal, Sir William Napier Shaw. — In the 
great advances made during the last twenty-five 
years in the science of meteorology, Sir Napier Shaw 
has been amongst the foremost pioneers. During his 
twenty years^ administration at the Meteorological 
Office, that office saw three marked steps forward; 
two of these were changes in its quarters; the third 
and greatest was the change in outlook of the work of 
the office, whereby it assumed, under Sir Napier 
Sbaw’s stimulating infiuenee, the character of a 
scientific institution for the interpretation of meteor- 
ological phenomena. With the assistance of his scien- 
tific staH, he has developed the physical and dynami- 
cal aspects of the subject, and has done much to con- 
centrate attention upon the thermodynamics of me- 
teorology, w'herein the motions of the water-laden air 
ore interpreted as the action of a thermodynamic en- 
gine. His contributions to knowledge of the air and 
its ways have been largely responsible for changing 
the basis of meteorology from one of empiricism to 
one of science. 

Copley Medal Professor Horace liomb. — For 
forty years Professor Lamb has been recognized as 
one of the most prominent and suooessful workers in 
applied mathematics in Great jSritain. He is the 
foremost authority on hydrodynamics, not only in 
Great Britain but the world over. Professor l 4 imb^s 
srfentific activity, originally centering around the sub- 
ject of bydrodynamios, has radiated thence into most 
branches of physical science and he may be regarded 
as the outstanding representative to-day of the school 
founded by Stokes, Kelvin, Clerk Maxwell and Ray- 
leigh. In recent years he has made important con- 
tributions to seismology, IJw theory of tides, and other 
branches of geophysics. Specially perhaps bo 
mentioned the ai^iiatanee he baa i^ven of recent years 
ip the Aeronautical Rese^h Committee, Mathe^ 
matical questions hrvolyed in the Sow of roitod 
aircraft, in the action of propelleM, and tiie ftre«m 
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in iMfoplu:^e Btrotitiite, are of fandame&tal kapor* 
but are ascoaedia^y difficult; aud here, as else- 
where, Profeescu: Lamb’s mathematical skill and 
power of dear expodtioa have proved of the highest 
value. ^ 

Davy Afsdol. Professor Herbert Breretou Baker. 
— Professor Baker’s researches in various fields of 
ohetnical investigation, his examination of highly 
purified tellurium from various sources for the pos- 
sible presence of higher members of the same group 
of elements, and the redetormination of its atomic 
weight, are of outstanding merit. It is, however, his 
remarkable researches on the influence of traces of 
water in modifying chemical change, whether of the 
nature of combination or of decomposition, which 
constitute perhaps his espedai distinction. The re- 
sults obtained by complete drying were as remarkable 
as they were unexpected, because they were in direct 
opposition to those which followed careful drying by 
usual methods. The bearing of Professor Baker’s 
researches on theories of ehomioal change is as im- 
portant as bis condusive experimental demonstra- 
tions of the phenomena themselves. 

Hughes Medal. Dr. Robert Andrews Millikan. — 
Dr. MUUkan has long been regarded as one of the 
most skilful experimenters in physical science. He 
is awarded the Hughes medal especially for his de- 
terminations of the electronic charge e and of 
Planck’s constant h. When physicists were still 
ignorant of the value of the electronic charge to 
within 5 per cent., Dr. Millikan, by a method of the 
utmost ingenuity, arrived at the value 4.774 X 1®^'® 
E.S,U., for which he claimed an accuracy of one part 
in a thousand, a claim which has stood the teat of 
time. His determination of h was not only remark- 
able in itself, but was of still greater value as finally 
vindicating the Einstein-Bohr view of the nature of 
the photo-electric phenomenon. 


SCIENTIFIC NOTES AND NEWS 

The presidential address of Professor J. Playfair 
McMurrich, of the University of Toronto, given be- 
fore the American Association for the Advancement 
of Smence at Cincinnati on the evening of December 
27, is printed in the present issue of Soibnoe. Sub- 
sequent numbers of ^e journal will contain the ad- 
dresses of the vice-presidents of the association and 
others of the more important addresses and papers 
preeented at the meeting, A special number will con- 
tain a full account of the proceedings. 

JoKW TATiiOCK has been elected president of the 
Ifew Tork Academy of Sciences, in succession to 
Professor E. A. Harper. The vice-presidents for 
1924 are: Carl P. Bherwin, Robert Cushman Morphy, 
l^lim D. Matthew, Robert S. Woodworth. 


At the fifth annual meeting of the Chemical Indus- 
try Club of London, Sir WilliOm Pope was elected 
president and Professor W. R. E. Hodgkinson, vice* 
president. 

Jobepk Barobojtt, F.R.B., reader in physiology in 
the University of Cambridge, has been appointed Ful- 
lerian professor of physiology at the Royal Institu- 
tion, London, in succession to Sir Arthur Heith. 

Dr. Kokstantin von Monakow, professor of neu- 
rology' in the University of Ziirich and the author of 
nuinerouB works on the normal and morbid anatomy 
of the brain and spinal cord, has recently celebrated 
his seventieth birthday. 

The degree of LL.D. is to bo conferred on Dr. 
Simeon E. Josephi, Portland, by the University of 
Oregon at the eon\mencement exercises at Eugene, in 
June, 1924, in recognition of bis long services and to 
commemorate the twenty-five years he spent as dean 
of the medical school of that university. 

Dr, Jacob G. larMAN, of the University of New 
Jersey, has been appointed a member of the Interna- 
tional Commission of Agricultural Ecology. 

At the meeting of the Washington Academy of 
Sciences on November 17, the following program was 
presented: **The Origin and Development of the Pan- 
Pacific Scientific Congress,” by Dr. J. C. Merriam, 
president of the Carnegie Institution; '^The Austra- 
lian Meeting in 1923, the Scientific Proceedings,” by 
Dr. T. Wayland Vaughan, of the U. S. Geological 
Survey; the resolutions adopted by the Congress on 
International Cooperation in Scientific Research, by 
Professor H. E. Gregory, of Yale University, director 
of the Bishop Museum, Honolulu. 

The following lectures have been given before the 
Astronomy and Physics Club of Pasadena ; 

November 2, ''Anomalies of largely ionised substances 
in Solution in the light of recent theories:” Dr. A A 
Noyes. 

November 9, ” An ether-drift experiment : ’ ’ Professor 
E. B. Wheeler. 

November 16 and 28, "The observational evidence of 
a velocity-restriction in space : ” Dr. Gustaf Stromberg. 

December 7, * * Bainfall and sunspots : ” Dr. Dinsmore 
Alter. 

The Physical Society of Pittsburgh was organined 
recently by 75 men interested in physics. The fol- 
lowing officers hayg^en elected for the coming year: 
Dr. L. O. Grondahi, president; Dr. G. E. Stebbiufl, 
vice-president; Dr. R. J. Piersol, secretary-treasurer. 
The society gave a dinner with Dr. Niels Bohr as 
guest of honor on November 28. 

Ascono the lectures announced by the Carnegie In- 
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fltitute of Technology for Jan^iary ftre a aeriea by 
Professor Harry N. Holmes, of Oberlin College, who 
will discuss ‘^Colloid chemistry,” “Emulsions,” and 
“Gels” on January 9, 10 and 11; and a series by Pro- 
fessor Alfred Stansfield, of McGill University, bo^ 
tween January 14 and 19 on “The electric furnace 
for iron and steel.” Other public lecturers for whom 
definite dates have not yet been arranged are Dr. 
John R. Freemen, consultiiig engineer of Provi- 
dence, R. I., and Dr. H. Foster Bain, director of the 
United States Bureau of Mines. 

On December 8, Dr. W, M. Wheeler, of the Bussey 
Institution, Harvard University, delivered an ad- 
dress at Toronto before the Royal Canadian Institute 
on “Social Insects.” 

Dr. IIenrt Leffmann spoke before the Franklin 
Institute of Pennsylvania on December 13, on “Hy- 
drogen-ion concentration in relation to animal and 
plant growth.” 

Dr. Alice Hamilton, of the Department of Indus- 
trial Diseases of the Harvard Medical School, lec- 
tured before the Boston University School of Medi- 
cine on October 19 on “What we know about indus- 
trial diseases.” 

Dr. Theobald Smith, of the Rockefeller Institute 
for Medical Research, gave an address on comparative 
pathology at the University of Edinburgh on Novem- 
ber 27. 

The Academy of Natural Sciences of Philadelphia 
announces the foundation, as a trust with the Acad- 
emy, of “The Joseph Leidy Memorial Fund.” The 
terms of the trust provide for the award of a me- 
morial bronse medal every third year in recognition 
of “the best publication, exploration, discovery or re- 
search in the Natural Sciences in such particular 
branches thereof as may be designated.” The found- 
ation, which has been established 'by Dr, Joseph Leidy 
II, nephew of Dr. Joseph Leidy, also provides for an 
honorarium to accompany the award* 

The Baillie Library of Chemistry, in connection 
with the department of chemistry of McGill Univer- 
sity, was formally opened by a reception on Tuesday, 
December 11. Dr. Buttan, the director, gave a short 
account of the development of the departmental li- 
brary of chemistry and announced that the Baillie 
Library would be a continuation and development of 
the old departmental library, fo^lk^hich purpose an 
endowment of $25,000 had been made by the late Mr. 
John Baillie. The library, which already possesses 
thirty-nine sets of journals and periodicals, most of 
which are complete, was endowed in memory of 
George Irvine Baillie, a student in chemical engineer- 
ing who was killed at the battle of Amiens in 1918. 


The room eontaina a portratt of Ideut* BaUllifo 

and a small, but unique, memorial window. The li- 
brary will be developed as a reference library and 
new sets of reference journals in chemistry, as well 
as the missing volumes required to complete the. pres- 
ent sets, are now being added as rapidly as posailde* 

The Medical School of Western Reserve Univer- 
sity, in Cleveland, announces the availability of a 
^^Crile Research Fellowship” at $1,500 per annum for 
graduates in medicine or others who have proper 
qualifications and desire to pursue research work in 
one of the departments of the Medical School. The 
candidate is eligible for reappointment at $2,000 the 
second year. Applicants may address inquiries or 
brief statements as to qualifications to the committee 
through Professor Carl J. Wiggers. 

Neil 2d. Judo, curator of American archeology in 
the U. S. National Museum, returned to Wo^iington 
recently after seven months' exploration in New 
Mexico and Utah for the National Geographic So- 
ciety* During the months of May to September, in- 
clusive, Mr. Judd directed the important excavations 
in Pueblo Benito, largest of the great communal 
dwellings in Cbaoo Canyon, New Mexico. This sea- 
son's activities concluded the third year of the Pueblo 
Bonito project; it is anticipated that at least two 
more years will be required for the complete explora- 
tion of this prehistoric village. Following his re- 
searches in New Mexico, Mr. Judd led a small recon- 
naissance party into San Juan county, Utah, to ex- 
plore an unknown section lying north of the Rio San 
Juan and east of the Colorado. The prime purpose 
of the expedition was to ascertain whether fiuidier ex- 
ploration in this region is desirable. Inasmuch as 
portions of the area visited had never before been 
entered by white men it is not improbable that the 
reconnaissance will be resumed on a larger scale at 
some future date. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Northwestern University has received a gift of 
thfee million dollars from Mrs. Montgomery War^ 
tp :b^ expended in the construction of a medical cen- 
ter. It is to be known as the Montgomery Ward Me- 
morial and will house the medical and dental schools 
and serve for medical welfare work. 

Sir Heath Hakrison, Bart., founder of the chair 
of organic chemistry in the University of Liverpool, 
has generously contributed a further sum of £2,500 
towards the endowment of the chair. 

Announcement has been made of the appointment 
of two vice-presidents of the University of Chicago. 
These are; Professor James H. Tufts, dean of facul- 
ties, and Trevor Arnett, itormerly auditor of the uni- 
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VjKEBity pnat five years & secretary of the 

Ge&eml fldncation Board. Professor Tufts will be 
ebargod with the responsibility of the development of 
the enlarging educational program of the university. 
Mr. ^mett will perform the function of business 
manager upon the retirement of the present business 
manager, Wallace Heckman, next June. 

Bit, Ropolf Bennitt, of Harvard University, has 
been appointed assistant professor of soology at Be^ 
Psuw University. He takes the place of Dr. Walter 
N. Hess, who has been granted a leave of absence to 
accept the Johnston Bcholarship in the department of 
zoology at the Johns Hopkins University. 

Dr. C. £. WiCATHERBUim, of Ormond College, Mel- 
bourne, has been appointed professor of mathematics 
at Canterbury University College, Christchurch, New 
Zealand, 

DISCUSSION AND CORRESPONDENCE 

ON THE MODEL OF THE HELIUM ATOM 

Ik a recent paper^ Kramers shows that the energy 
of the crossed orbit model of the helium atom in its 
normal state when computed on the basis of classical 
dynamics comes out too low, 5.5235 W (W = energy 
of the hydrogen atom in its normal state), while the 
best experimental value is 6.807 W. He concludes 
that classical dynamics fails in atomic systems con- 
taining more than one electron, an idea also confirmed 
by a theoretical investigation of the excited states of 
helium by Bom and Heisenberg.* As a suitable 
modification of classical dynamics the assumption ap- 
pears reasonable that the moving electrons of such 
systems, instead of acting gradually and continuously 
upon each other in the classical manner, interchange 
energy and momentum in a sudden discrete way. 
The nature and magnitude of these exchanges shall 
be found by demanding a correspondence between the 
discontinuous and the classical processes. 

This idea when applied to the crossed orbit con- 
figuration of the helium atom leads to a model of the 
same general character as the classical one. The 
electrons each have half a quantum of moment of 
momentum along the normal of the invariable plane, 
and tlieir motion in the meridian plane is an oscilla- 
tion under the influence of the nucleus alone, with 
abrupt changes of momentum at the end points, the 
magnitude of which shall be determined from the cor- 
respondence requirement. The ionization potential 
of such a model was fottnd to be 6.790 W. The most 
importknt question is whether this reasoning can be 
generalized and applied to other systems, 

m Lakr Krokio 
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PLANT LICE AND LIGHT EXPOSURE 

Because the true sexes in plant lice generally make 
their appearance in the temperate zone in the fall, 
the generally accepted explanation has been that the 
approach of cold weather or temperature is the causal 
factor. Along with the decrease in temperature in 
the fall, there is a much more marked relative short- 
ening of the days ; and it is this relative length of day 
to which the insects are exposed that appears to 
stimulate the production of tlie sexes; just as Gamer 
and Allard^ have succeeded in making ordinary fall 
flowering plants blossom in summer or at any other 
season by the employment of a short day. 

In Tennessee the normal appearance of the ovip- 
arous females of Aphis forbesi, the strawberry root 
louse, is in the month of November; but by subjecting 
the insects, a few days after the eggs hatched 
ruary 23, to a short day of seven and one half to 
eight hours, out of doors in a ventilated dark chamber, 
the oviparous females appeared May 7 and eggs were 
deposited May 22. 

The method used of subjecting the plants to a short 
day was to place the potted strawberry plants with 
the lice in the dark chamber at 5 o’clock in the after- 
noon. The following morning the plants were re- 
moved at 9:30 and placed in the light. Garner and 
AUord have shown timt the difference in temperature 
inside and outside the dark house in their experiments 
was negligible, as the temperature inside was but 2^ 
or 3® F. higher than the temperature outside; hence 
any responses on the part of the plants could not be 
attributed to lower temperatures. 

Having been successful in the production of the 
sexes by the employment of a short day, and since the 
fall migrants or sexuparae of various plant lice are 
the antecedents of the oviparous forms, it was tboqght 
possible that the migration of plant lice is also due 
to the relative length of daily light exposure. And 
such was found to be the case with several species. 
Males and sexuparae of Aphis rumicis L., Capi- 
tophorom hippophaes Koch, and Aplm Sorhi Kalt. 
were produced experimentally in June when the tem- 
perature is high by keeping curled dock {Bumex 
ertapis), smartweed {Polygomm sp.) and plantain 
(Planiago lanoeolata)f the respective summer hosts 
of the above species, exposed to a short day for about 
seven weeks. There was also obtained some evidence, 
which will be published shortly, that the production 
of spring migrants in such forms as Aphis Sorbi, the 
destructive rosy a||ple aphis, where they may occur in 
any subsequent generation after the 3rd, is governed 
by the Increasing length of day of the spring months. 
The late appearance in A, 8^>rbi of the spring mi- 
grants which may result in a destructive outbreak, 

x of Agricaltwol UfaMcaroh, Voluiae 18 : 658- 

606. 
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appears to be correlated with the length of day in re- 
lation to the time of hatchtog of the eggs* 

S. Mai^vitoh 

AOAIODXiTURAL ElZPSBiUJBNr STATION^ 

Knoxvxlus, Tknk. 

THE SANTA BARBARA SKULL 

The news items now being carried in Scieitox Sup- 
plement are intended, of coarse, not for the special- 
ist in the field to which they relate, but for those who 
may wish to keep in touch with the advance of sci- 
ence in general. This service is highly useful and is 
to be commended. However, by reason of the speeial 
object of the service, it becomes the more necessary 
that proper safeguards be thrown around these items 
to insure their essential accuracy. Signed articles 
written by specialists are judged on their merits. 
But with news items, it is expected that the informa- 
tion given either is unoontroverted or that the fact 
that it is controverted will be stated. 

An item of news contained in Science Supplement 
of November 0, 1923, under the heading of ^The 
Santa Barbara skull,” departs so widely from the 
ideal standard of this service that it should not be al- 
lowed to pass unnoticed. The statements in question 
appear to have originated in the department of phys- 
ical anthropology of the United States National Mu- 
seum the name of Dr. Aleg Hrdlidka of that depart- 
ment being mentioned. In this communication there 
is given as an item of news a cat^orical pronounce- 
ment as to the age of human remains found in Amer- 
ica, and in addition an inaccurate statement as to one 
particular find of human remains. The antiquity of 
man in America is an extremely important matter to 
science, and at the present time is in controversy. 
Under these conditions it is not proper to circulate in 
Science New$ Service the opinion of one man, disre- 
garding the opinion of all others who may be con- 
cerned with tlie same subject. 

It is said in the news item under review that “the 
earliest human remains so far found in America date 
back only about three thousand years.” Who, among 
those most experienced in reading time records, has 
examined the many finds of fossil man in America 
and determined this three thousand year limit t It is 
true that Hrdlijka has reviewed the occurrence of 
early man in America. However, HrdliSka is a 
physical anthropologist and not a geologist, and the 
time element in this case is distinctly a geologic prob- 
lem. Of course, those who choose to believe that man 
has been in America no more three thousand 
years ate privileged to do so. It is not, however, their 
privilege to circulate such opinions as unsigned items 
of news in a publication of the standing of Science 
Newe Service, Some others who have given attention 
to this subject have come to the oondusion that man 
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baa beau on thia eoutiimnt for a vary long period of 
time. 

It ia also said in the cornmnnicSibn referred to that 
1916, near Vero, Florida, remains were found 
which for a time were thought to be those of a very 
primitive type of bunnui remains.” Thia statement is 
incorrect; for while there was, and is, mnch difference 
of opinion as to the age of the Florida foasUa, whether 
recent or Pleistocene, there has been no difference of 
opinion as to their character, no one having regarded 
them as primitive. The Vero human remains derive 
thq|r particular interest from the fact that, although 
apparently structurally like modem man, they are 
there found in association with a considerable group 
of eictinct species, including both plants and animals. 

On the question of the method of interment of the 
Vero fossils, opinion is likewise divided. HrdlijSka 
has been able to see in the remains only a human 
burial. On the other hand, others who examined the 
locality, including Berry, Chamberlin, Hay, Mac- 
Curdy and Sellords, found abundant and plain evi- 
dence in the geologic conditions to show that the 
human remains and artifacts were carried to their 
resting place by the stream and were a part of, and 
the same age as, the formation in which they were 
imbedded.^ 

In the case of the Vero find, Dr. Hrdlijfka, in ad- 
vance of an examination of either the material or the 
locality, arrived at the conclusion that “both finds 
were seemingly burials,”* Likewise in the ease 
of the Santa Barbara skull an intimation of a con- 
clusion in advance of the evidence is contained in 
the item published, in which it is stated that “anthro- 
pological experts of the Smithsonian Institution ex- 
pect that scientific investigation by men trained in 
bone study will prove that the age of the supposedly 
primitive skull found at Santa Barbara, California, 
has been greatly pvarestimated.” 

The writer has no information on the Santa Bar-t 
bora skull; it may pi'ove to be recent. The present 
communioation, therefore, b not a defense of that 
find, but is a protest against arriving at conclusions 
in advance of the evidence, and particularly against 
the use of Science Newe Service to spread propa- 
ganda favorable to certain particular views or 
theories. 

E. H. SxLLAupe 

Bureau or Economic QuonooT, > 

UNivEaSiTT or Texas 

^'^Bymposittm on the age and nations of the fonfil 
human remains found at Vero, Florida. JemwA of 
Qeolog^^t VoL XXY, Noa. 1 and 4, 1917. For a list of 
publications relating to the Vero fossils, see Ainer* 
(4), Vol. XLVII, pp. 35W60, 1919, or Fla. 
State GeoL Surv., Xpth An. Bpt., 1919. 

a Personal oommuhlcatlon to the writer, Jtdy 20, 191A 
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SCIENTIFIC BOOKS 

dnd Modern Ph^^ce, By Q. D. Birichojv^ 

Cambri4gfiy Bax^ard University Pxaaa, Xd23. xi + 

283 pp. 

Wbxk one nads the opening eeatenee of the pref- 
aoe^ "Althongh great interest hoa been aroused by 
Birustmn’s theory of relativity, there has not been 
available an approach to the subject whieli treats it 
adequately but with a minimum of technical require- 
ments/* be is apt to question the statement in view 
of the many books which had appeared before the 
statement was written, but then he concludes that the 
author is going to give us an account of how he 
thought himself into the theory. And he finds that 
the treatment is by no means a mere xearrangement 
of the material in other books. In many respects 
there is an originality in the point of view and treat- 
ment which makes it a book worthy of very careful 
study. 

More than half of the book deals with special rela- 
tivity, and in the greater part of this the phenomena 
of a space-time continuum of two dimensions are con- 
sidered, although the generalisations to the space- 
time continuum of four dimensions are adequately 
presented. This specialisation of the problem to two 
dimensions makes graphical representation easy, and 
consequently is very helpful. However, we question 
the advisability of carrying it to such an extent For, 
after all, the student must, sooner or later, learn to 
think in four dimensions. 

After a brief review of mathematical physics from 
the classical point of view, the next three chapters 
are devoted to a postulational treatment of space- 
time continue of two dimensions. After defining the 
apparent time t and apparent distance r of a particle 
B relative to a partide A by means of light-flashes 
from A to B and back in times t^ and t,, as measured 
at A, he introduces the graphs in terms of cartesian 
coordinates t^ and x, t. Then comes the assumption 
(p. 24), *lf in the space-time under consideration 
any naturally Vf«>ving particle is assumed to bo at 
rest and the velocity of light is taken to be constant 
(in particular, unity), then all ottior naturally mov- 
ing particles will appear to move with constant veloci- 
ties less than that of light/* One asks "What is a 
naturally moving particle; i» this ita definition We 
ahbuld prefer a statement somewhat as follows: Any 
straight-line on the chart of an observer A making an 
angle 4 with the t-axis Would be interpreted by A as 
the world-line (previously defined) of a particle 
whose velocity relative to A ia tan 4; we call it a 
naturally moving particle. The assttiinption tonfi 
< 1, which follows later from another assumption, 
as evidently inirodueed here to avoid imoginaries 


when the equationa connecting the Coordinates of two 
charts are obtained (p. 31). 

In these equations there appears a function A 
whose determination depends upon further assump- 
tions oouoerning the nature of the spaee-rima con- 
tinuum, and chapters 111 and TV are given over 
largely to this questbn. Instead of starting with 
Einstein’s fundamental postulate; *^atural phenom- 
ena run ^eir course according to the same general 
laws with respect to coordinate systems moving rda^ 
tive to one another with constant v^ocity,” which is 
essentially equivalent to Biikboif s defiidtion of an 
isotropic space-time (pp. 34, 49), the latter constdexe 
also what he calls "aeolotropic” space-time, from the 
definition of which it follows that space and time 
have an absolute significance. Both isotropic and 
aeolotropic space-times are isometric in the sense that 
"all imrtions of the space-time continuum are the 
same in so far as the metric relations which obtain in 
them are concerned” (p. 33). I believe that if the 
author had developed the isotropic case first and then 
considered the aeolotropic case, there would have been 
a gain in clarity. Moreover, repetitions could have 
been avoided, and the space thus saved devoted to 
added details which would help the reader. Particu- 
lar attention should be called to the manner in which 
the expressions for the proper time are developed 
both in the two-dimensional and four-dimensional 
continua (pp. 31, 156); it emphasizes the fact that 
methods adopted in the former case can not be used 
necessarily in the latter. 

After deriving in Chapter V the well-known for- 
mula for the composition of velocities in isotropic 
space and interpreting its significance, the author 
obtains by very careful physical analysis the equa- 
tions of motion of a particle under the action of a 
force and points out the significance of tlie apparent 
mass, m/Vl — v®. Following the consideration of 
collision of particles, the dynamical equations of a 
system of particles are derived. These are used for 
the determination of the statistical mass of a system 
of particles in steady state. An interesting appli- 
cation is made in determining the expresrion for the 
pressure of light, when it is assumed that a beam of 
light is approximately a system of particles of slight 
mass moving with a velocity nearly unity. Another 
important application appears at the close of Chap- 
ter VII in the derivation of the differential equations 
of a perfect fluid in one-dimensional hydro-dynamics. 
The reader gets in tbU. investigation and in the appli- 
cations to a particle, measuring rod and clock, a 
valuable insight into the ideas and methods of special 
relativity. In the first port of this chapter the same 
equations are derived from a set of postulates. They 
serve to chariwtcrizc the form of the equations, but 
I prefer the derivation previously referred to, as it 
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empbaaizes the physical character of the problem. In 
Chapter IX the same topics for fonr-dimenBional 
space-time are developed in essentially the same 
manner. 

The development of tensor calculus is contained in 
Chapters VI and VIII. Although much of the treat- 
ment of the former deals with two dimensions «and 
linear transformations, the formulas are general and 
the reader is so informed. Whether or not it was 
advisable to make these restrictions in presenting this 
subject depends upon the reader. After intro- 
duction in Chapter VIII of the idea of geodesic co- 
ordnates at a point, that is, coordinates for which 
the first derivatives of the components- g,j of the 
metric tensor are aero at a point, there is a full and 
clear presentation of the particular type of geodesic 
coordinates introduced by Riemann in terms of which 
the equations of the geodesics through the particular 
point are linear. The author makes frequent use of 
these Riemannian coordinates throughout the remain- 
der of the book. In this chapter he uses them to de* 
termine the Riemann curvature tensor, to define and 
explain eovariant differentiation and to obtain the 
four fundamental identities connecting the first co- 
variant derivative of the contracted tensor and 
the first derivative of the curvature invariant R. 
There is no denying the fact that the use of geodesic 
coordinates adds greatly to the simplification of proc- 
esses involving covariant differentiation, but it would 
have been helpful had the general expression for co- 
variant differentiation of a mixed tensor been written 
down. Also, it is to be regretted that the reader must 
look elsewhere for an interpretation of the geometri- 
cal significance of the Riemann tensor, either from 
the Riemann point of view, or in connection with the 
parallel displacement of a vector about a closed cir- 
cuit. A further interesting and important applica- 
tion is made in Chapter XIII, namely, the determina- 
tion of all spaoe^time continua characterized by 
tensor equations which are linear and homogeneous 
in the differential coefficients of the second order and 
do not contain any higher derivatives. There are 
three essential types: (a) the Einstein spaces Ry 
= 0; (b) the spaces for which R=r0 and By ± 0; 
(c) the spaces which can be mapped eonformabiy 
upon euclidean space of four dimensions. 

In tike preface special attention is called to the 
postulational treatment of electromagnetism which 
appears in Chapter XII, The first postulate con- 
cerning the character of the force acting on a teat 
charge yields a skew-symmetric tensor whose com- 
ponents are identified with the electric and magnetic 
intensitiea of the field. The second deals with the 
state of the field ; the third requires the equations to 
hold for a state of equilibrium and the fourth that 
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the derivatives of the intensities and the density of 
electricity enter linearly. The problem is to find the 
equations which satisfy these requirements and in 
addition are tensor equations with respect to the 
space-time continuum of special relativity. By very 
interesting mathematical analysis Maxwell's equations 
are derived. Here is a good evidence of what Ein- 
stein’s requirement that the equations of physics bO 
in tensor form means for the development of mathe- 
matical physics. 

The reader is introduced to gravitation first in two 
dimensional space-time (Chapter IX). After a brief 
presentation of the Newtonian theory, Einstein’s prin- 
ciple of equivalence is clearly defined (p. 141) and 
is used os the point of departere. On page 144 it is 

assumed "that the intrinsic equations^ is = an ex- 
tremum, and d8 = 0, respectively determine, as here- 
tofore, the paths of naturally moving particles and 
light waves.” To agree with the Einstein theory this 
must mean that a naturally moving particle is one 
in free space. It will be noticed that the author, like 
Einstein, does not assume that the paths of light are 
geodesics. However, in Chapter XVI, which deals 
with planetary motion, the defiection of light rays 
and the displacement of the spectral lines, as derived 
from the Schwarzschild form for d$^, he takes the 
equation of a path of light as a limiting case of the 
motion of a particle. In obtaining the equations of 
hydrodynamics and electrodynamics for general rela- 
tivity Einstein makes use of the explicit hypothesis, 
"With an appropriate choice of a local reference sys- 
tem special relativity holds for every infinitesimal 
four-dimensional domain or volume-element of the 
world.” Birkhoff states its equivalent in terms of 
isotropic space-time (p. 146) and then proceeds to 
use it in connection with the equations 

where 

d^ ' 

which are the equations of hydrodynamics in tensor 
form as shown in Chapter VIL He says that in 
*»;^eneral relativity these ^^must have the 

'^extended form 
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where I A are Riemannian coordinates. This is clearly 
an additional assumption; it means that the local 
coordinate system referred to is geodesie. Einstein^ 
recognizes it as an assumption. In general coordi* 
nates it means that, covariant derivatives are to re* 
place ordinary derivatives These remarks apply 

1 *^The Meaning of BtiatiVlty,” p. 9l. 
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aaooBsarUy a four<^iii)(iatision^ apaee-tiine problem; 
this chapter merely aerves to break the ground, but 
in Ohapter XIV reader finds the foil treatment 
of ^ problem. The author's determination of tensor 
aquatkms (previooidy mentioned) playe in well with 
his development of the eubjeet, which is essentially 
A combination of Einstein’s treatments of gravitation 
in his 1916 paper and in *^The Meaning of Rela- 
tivity/’ although the aotdior makes no reference to 
the latter. Chapter XV is given over to a study of 
tihe solar field. In deriving the Schwarzschild form 
it is shown that the usuid assumption that the field 
is independent of the time is unnecessary ; this is an 
important result. 

There are no footnotes, but at the end of the book 
there is a bibliography arranged according to the 
chapters in which the special subjects are treated. 
The book is well printed, and the only criticism as 
to form which I have to make deals with the page 
headings. It seems useless to put tlie title of the 
book at the head of alternative pages, when, had this 
space been used for section headings, it would have 
served a good purpose. Also an indication of cliap- 
ter and section on each pair of pages would have 
made cross-reference easy. 

L. P. Eisenhart 
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SPECIAL ARTICLES 

SOME effects of INSULIN AND GLUCO- 
KININ ON MAIZE SEEDLINGS 

Ik experiments with a genetic type of maize, which 
is chlorotic and apparently unable to use its oarbo* 
hydrates properly, tests were made to determine the 
action of insulin and glucokinin on the seedlings while 
still dependent upon the endosperm for food. The 
plants were started in sand, and when the first leaves 
began to unroll the seedlings were transferred to in- 
dividual test tubes containing 20 cubic centimeters of 
distilled water and known quantities of either insulin 
or glucokinin. Eadi plant was supported at the top 
of the tube by absorbent cotton, and the roots were 
protected from the light All of the fluid in the tube 
was poured off and fresli solution added every 48 
hours, without removing the plant from the tube or 
disturbing its root system. Neither nutrient solution 
nor iron were given the plants during the experiment, 
^e insulin and glucokinin were prepared by Collip’s 
methods^* * from fresh beef pantneas and onion tops, 
reqpectivdy. 

1 Trans. Soo,, Canada, JCVI, 1999. 

s .Tptir. Bi<a, chem., tmx, 
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As insulin and glaeokinin product in general the 
same response in seedlings, although different dilu- 
tions of the two substances were required, it is pos- 
sible to group the results. In solutions carrying 
from 1 per cent, to 0.005 per cent, of glucokinin (or 
corresponding dilutions of insulin) growth was re- 
tarded, more or less, in dired; proportion to the 
amount of glucokinin or insulin present. This retar- 
dation was particularly evident in the higher concen- 
trations, and was more strikmg in root growth than 
in top growth. In the stronger solutions of both in- 
sulin and glucokinin the formation of aeeondaxy roots 
was practiacliy stopped. The growth of the primary 
roots and of such secondary roots as had appeared 
was behind that of the untreated controls growing in 
distilled water. The delayed growth of the tops was 
less evidtsnt duiing the first few days of insulin or 
glucokinin treatment, but became progressively more 
apparent as the experiment proceeded* 

Seedlings grown in solutions of less than 0.006 per 
cent glucokinin (or corresponding dilutions of in- 
sulin) showed som^ evidence of beneficial effects, as 
measured by the amount and character of root growth 
and the amount of top growth when compared with 
untreated controls. The retardation of growth by 
strong solutions and the beneficial effects of very di- 
lute solutions were noted both in the series of chlorotic 
seedlings and in series of normal green seedlings 
treated with insulin or glucokinin. 

A third reaction, an increase in the development of 
the chloroplastid pigments, was found in chlorotic 
plants growing in insulin and glucokinin solutions. 
Even when grown in strong solutions which were un- 
favorable to root development, chlorotic plants pro- 
duced enough of the green pigments to appear dis- 
tinctly green when compared with the untreated con- 
trols. A pair of chlorotic plants chosen at random, 
the one from an untreated series and the other from a 
series receiving so much insulin that the root growth 
was reduced to about one third normal, may serve as 
examples of the relative amounts of chloroplastid 
pigments developed. The untreated plant assayed 
less than 1 per cent, green pigments (chloTOphylls), 
and the plant grown in insulin 28.7 per cent, in terms 
of the preen pigments present in an untreated green 
seedling. The yellow pigments (xanthophyl qnd 
carotin) in the treated chlorotic seedling assayed al- 
most 200 per cent, as compared with the untreated 
chlorotic seedling. Large numbers of seedlings of the 
strain of chlorotic maize used in these experiments 
have been grown under both field and greenhouse con- 
ditions, in connection with genetic studies, but no 
plant was ever found which had developed an appre- 
ciable green color. 

In view of the fact that insulin and glucokinin 
may not be absorbed readily by the roots of plants 
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(Dudley^ «tatw tet only a miiiute anuoant of the 
aetivo piinaiple of insulin passes throng a ecdlodin 
iac)» the of the primary roots were out oft in 
one aeries of seedlings, so that the solutions might en* 
ter the plants directly through the vascular bundles. 
Seedlings treated in this fashion made better growth 
in the stronger soiations of insulin and gluookinin 
than the seedlings with uncut roots. In this connec- 
tion the growth of green s^dlings from which the 
endosperm had been removed was followed. SeedHiigB 
with the endosperm removed, when grown in distilled 
water under the same conditions as treated plants, 
showed retarded growth and produced root ^tems 
strikingly similar to those of seedlings with the endo- 
sperm intact but grown in strong insulin or gluco- 
kinin solutionB, These tests collectively suggest a 
comparison with the effects of insulin on normal and 
diabetic animals. Banting and ooUaborators* have 
shown that it is possible to lower the blood sugar in 
normal animals by doses of insulin to a point where 
the animal dies in apparently the same condition as 
an animal dying from hypoglycemia following the re- 
moval of the liver. The beneficial effects of small 
quantities of insulin given to diabetic animals have 
^n observed by many eatperimenters. It seems pos- 
sible, therefore, that the retarded growth of the seed- 
lings in strong solutions of insulin or glucokinin was 
produced by an action of these substances which ren- 
dered the carbohydrates of the endosperm unavailable. 
Since plants with cut roots made better growth in 
strong Solutions than plants with uncut roots the ex- 
periments suggest that the retardation of growth is 
produced by a fraction which is easily absorbed 
through the mtinjured root cells, and that the in- 
creased growth of plsots with cut roots was dependent 
upon the presence of a fraction not readily absorbed 
by uninjured roots. 

Bluis, 

W. H. Etsteb 

UNivKHflrTY 6r MieBomn 

-VITAMIN A- DEFICIENCY IN POULTRY 

Thk occurrence of a destructive disease of poultry, 
resembling an infection in its manifestations, but 
thought and now known to be caused by incorrect 
ftJeding methods, was discussed in the report of the 
California Agricultural Experiment Station^ for 
1919-20. The opinion in regard to the etiology of 
the disease was based upon (1) negative results of 
bacteriological examinations and failure to transmit 
the disease to healthy fowls by inoculation, and (2) 

a fifockm. /ear., XVII, 876-^90, 1988. 

* Amer, /oar. Physiol, LXH, 168-17«, IMS. 

i Boport of the Oallfomia Agricultural Experiment 
Btation, 1919-80, p. 79. 
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The diseaae in eharaoterised by (X) a dkeharge' 
from the nostrils; (2) an ophthalmia producing a 
viscid secretion whifdt glues the eyelids together, fol- 
lowed by the foxmatioii of a tightly adherent ivbite 
film over the membrana nictitans and the accmiitdaf< 
tion of a mass of white caseous material in the con- 
junctival sacs; (3) the appearanoe of white pustule- 
like lesions one half to 2 mm in diameter on the mn- 
coaa of the mouth, phar3mx and esophagus; and {4| 
in the later stages, weakness and emaciation. These 
symptoms have often caused the disease to be diag- 
nosed as a form of avian diphtheria or roup by 
veterinarians and poultiymen. Besides the above le- 
sions, the most prominent changes found on autopsy 
are pale, swollen kidneys marked by a network of 
very fine white lines which are nrate-filled tubules. 

The restdts of controlled feeding experiments con- 
ducted by the writer in 1920^ suggested that the dis- 
ease was caused by a deficiency of some vitamin in 
the ration and experiments just completed have shown 
this to be the ease. In these experiments eleven pens 
of fifteen fowls each were fed a basal ration of mixed 
grains and meat scrap properly balanced for poultry 
but containing no yellow corn* No other food was 
given in pen I, the control. In pen II the basal ration 
was supplemented by a salts mixture consisting of 
calcium carbonate, calcium phosphate, sodium chlo^ 
ride, sodium sulphate and iron sulphate; in pen III 
by buttermilk; in pen IV by cod-liver oil; in pen V 
by dried yeast; in pen VI by orange juice; in pen 
VII by ood-liver oil and dried yeast; in pen VIII by 
cod-liver oil and orange juice; in pen iX by dried 
yeast and orange juice; in pen X by cod-liyer oil, 
dried yeast and orange juice; and in pen XI fay lawn 
clippings. 

None of the fowls in the pens which have received 
cod-liver oil or lawn clippings have been affected, but 
the disease has occurred in all other pens, affecting 11 
of the IS fowls in pen II, winch were fed buttermilk, 
and all the fowls in the other jms. 

These studies throw light on the etiology of a seri- 
ous poultry disease which the writer has previously 
designated as nutritional disease resembling roup;^’ 
We feel that we are now ju^ed in using ihe more 
definite designation 'Witamin A deficiency," for *Ws 
disease, although the term ^‘nutritional roup*^ xnfgld; 
be mors suitable for general use among pouftrymen. 

J, R. BtkiM 

AmncTmTtmxii Exrsmuxnr SrarxcN, 

Unxvxasm OF Calxpoeku 

t Report of 

Stetiosa, IMO-gl, p. i40. 
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the flrst two years and three in the last two 
(clinical) yoars^are awarded to coUego giaduates 
for theses embodying original roaearcb. 

The Winter qanreer eemmenoee January, 1224, 
TuHtoa^ 860.410 per quarter^ no latHiratorir tooa. 
Complete Infomuitlon may be aeoured by addressing: 

TMB BOBDfOAL BEAST 

The Balvenlty of Ohloag# Ohleago. lUlnole 
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SCIENCE NEWS 


MIRA, TliiB StltANQE STAR 
Science Servioe 

The recent discovery ot a very faint companion to the 
weU-known variable star, Oinicron Ooti, called Mira or the 
^'Strange Star/^ ia baiRing aadfonoinera and may neocsfii- 
tate a revision of preeeut thoorles of the rise aud diatri’ 
bution of the etars. 

In 1596 the Dutch clergyman, David Fabriciue, noticed 
a strange star in the constellation the Whale, vriiich he 
had never seen before. Later obseftvations showed that 
the star was not constant but varied in light and was 
only visible for a short time every year. For this reason 
the star was given the name Mira, the '^Strange Star/’ 
After more than three hundred years of observations as* 
tronomers thought that they had come a little closer to 
the solution of the mystery of this star. 

It was found that the star varies from the second mag- 
nitude at maximum to the ninth magnitude at minimum 
whmi it is sixteen times too faint to be visilde to the 
naked eye. The time in which these light changes take 
place has been determined to bo a period of eleven 
months, or exactly 3B0 daya Examinod in the spectro- 
scope the star shows a spectrum which the astronomers 
at the Harvard Observatory call of class M which means 
that it is a rod star.* In contrast to the majority of red 
stars which are not variable, however, Mira shows bright 
lines due to lO'drogen in its spectrum. 

That is in short all the knowledge we had about this 
peculiar star until a few years ago* It was discovered 
at Mt. Wilson by Dr. A- H. Joy that when the star wa*>: 
at its feeblest the spectrum had a certain peculiar aspe# 
which up to that time had only been ascribed to blue 
stars. It was therefore eoneludod that a blaa star might 
be very close to the red star, but a search for thfe blue V 
companion with the great telescope of P||j^rhea Ob: ' 
servatory yielded no i'^ts* 

Kepoating the spec^tnin iette, the blue etar still sCemod 
to be there and again the star Wfp examinad for duplic- 
ity, this time by Professor R, 0. Ajtken of the lAtk Ob- 
servatory. In the clear sky of OaUfornia he su^seeeded 
in seeing a tiny littde etar close to the variable. The 
angular distance as moasured in the telescope was only 
a second of arc, or equal to the an^e letpaimed by an inch 
at a distance of throe and a half txdlee. The Uttle star 
was about half a magnitude or one and one half times 
fainter than the variable which at time was of the 
ninth magnitude. 

This discovexy has bafRed astronomers a good dcoL 
They must choose between two alternatives: That the 
blue star and the variable are physically connected, or 
that they simply by more chance seem to be togettier In 
the sky and may really be at entirely dilfferent distance 
from us. In the Arst case, since we know the ddstanee 
of the larger variable approximately, we ean teE t^t ^ 
blue star is in reality ten times fnintar than the aiui ^ 
ten thousand times fainter than any other btoe 


that iype. Jf^^ thaMl|er hand> tim stars are ^ ] 
ioally eohneoted and the blue star is of ordinary 
ness, it most be 8^000 light yeean off and that lands it j 
a region of space where we know no other star of 
kind. Observations in the near future will enable us 
decide which of the two is the right oonolmuon, for 
variable star Itself has a motion in the Ay which w|]^/ 
decrease the distance between the two stars seven tenth# 
of its value in three years. 

When that time comes it may be found necessary to 
form a new and third hypothesis to account for its ex- 
istence and peculiar behavior. 

ELECTRICAL TREATMENT OF FIELDS 
Science Service 

Yzeldb of grain have been doubled in some eases 
through the application of electricity to Adds during ex- 
periments made by Professor Vernon H. Blackman for , 
the electro-culture committee of the British Ministry of ' 
Agriculture and Fisheries. 

The electrical discharge was from overhead wires, but 
was not applied during the whole growing season. Ex- 
periments BO far completed demonstrate the extreme com- 
plexity of the whole problem, however, and further work 
is planned. 

Earlier experiments in the Aeld seemed to hold out tit- ! 
tie hope that electro-culture would ever become a com- 
mercial proposition. In these the discharge varied in 
Afferent trials from two to twelve ten-tiiouiandtiis of a% 
ampere per«:aere and the voltage varied from 25,000 to 
56,000. The discharge was applied ^or from 6 to 8 homrO 
daily from April to August. The eost of course wa#;> 
quite prohibitive, slid the increase bvmjp yield was smali 
and iiusonatant, / /ji J^J 

As it seemed sift out the various 

possibilities working onia large scale in the Md, later 
experiments were., carried out, chieAy in the laboratory]; 
or in pots, or in small scale plots. These jexperimenta 
showed Arst that the very high voltages used in tit# 
earlier work, far from being neoeseaty, wer# much ^ 
effective than much smaller ones. For instanes, ourrituta 
passing through plants of the order of one hm^iied ndl-i , 
lionth of an ampere were injurious in the ease of ;tis$ 
early vegetative stages of maixe, whereas currants ss Mf, 
as three ten-billionths of an ampere had an accelerating, 
aotiou on growth. ;v 

It was also found thai it was unnecessary to eontinu^ 
the discharge throughout the whole period of 
the crop; but that one mouth’s treatment was ^ 
as effective as a continuous one. The seecnd mmitii ot 
growth appAred best time to apply tite ^ 

In one mudi case sin tuerease k gisdn yltid of Id# 
cent, was obtSls«A Xt is 
of greatly incroseed 
plgat ''grOv^ W#r # ' ^ 

‘ ' ' ' ■ ' ■ ■ ■ " ; , . .,£v: ft M'S' 






